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6.2.1 ChaiN-A DOWNIOBA PrOQIraM.......ccvuiireeeerereseeisesisssstsesessssssesessssssssssssssesssssssssssesssssessssssssessssssssssssssssessssssssesessssssessssssssess 20
6.22 Chain-B Download Program
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624 Chain-A EPICS COMMUNICALION.....ciiurereeereeirereeesesesesssesesesssssesesessssssessssssssesssssessssesssssssssssssssssssssessssenssssssssnssessssenssnss 22
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6.210  Chain-A BIOCK [/O COMMIUNICAION .....ccuiuiieeireirirtereeisesisess e sees et s bbb bbb bbbt 24
6.211  Chain-B Block 1/0 Communication
6.212  ENADIE AN PEIMILS ..ottt sttt b bbbt bbbt
6213  Station A Search and SECUMNE SEOUENCE...........ouieeerurireeererisseeiresessssesasessssssssesssssssssssssesssssssssssssssssessssssssesssssssssssssssssesssns
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6.2.16 Front End Shutter TestCart Panel TestCase2
6.217  Station C Search and SECUIE SEOUENCE. .........ucuiereieriierestiessiseie s ses e b
6.2.18 Front End Shutter TestCart Panel TestCase3
6.2.19 Front ENd ShULLEr EPICS PANEL ..ottt ettt b e bbb st s s sbstebe s
6.2.20 Front End Shutter TestCart Panel TestCase4
6.2.21 Front End Shutter TestCart Panel TestCase5
6.2.22 Front End Shutter TestCart Panel TestCase6

T Station SEArCH QNG SHULTEIS TESES........cecieeiecteisecetcest ettt a s e s se s e e e sesbese et sbebess st ebese s ssebeseseebebess st st ebess st sssbensseebenesnsas

7.1 Purpose

7.2 Initial conditions below apply t0 all teSISiN thiS SECHION........c.cieeeiererirt b
Pulled out all station “Emergency SLOP” DULLONS..........ccv ittt e
Reset Minor, Serious and Mg or faults..........ccevveerrrercccessesse s
7.3 SEALTON A TESES. ottt
731 Station A DOOr 3 OPeNn BULLON..........cveeeureremereererseerseesseesseeeseseesesessseenns
732 Station A Door 3 and FES Open BULtON ..o
733 Station A DOOr 1 Open BULLON..........cveeeurieemnereenerneerreerseesseeeseseesssennseenns
734 Station A Door 1 and FES Open BULtON..........ccvvervneenecenecenieeniennieens
735 Station A Door 2Lock and FES Opened..........coocvvenecerecenieenieennneennns
736 Station A Door 2 Unlocked and FES NoOt Open .........ccccccvvvninineninnnnnns
737 Station A APS PEMIL ..o reesessisese e ssesssessssesessssesnas
738 Station A USEr PEIMIL ..ottt esesesnas
7.39 Station A Search Button 2 Search SEqUENCE...........cccuvvvevveeererereeerererseeeens
7310  Station A Door 3 Search Pending.......ccccooveeervenessnnencsnesesseeseseseseeeens
7311  Station A DoOr 3 Search ADOrt ...
7312  Station A Door 2 Search Pending........cccveeerrnecnnenesesnenesseesesessssesenens
7313  Station A DOOr 2 Search ADOI ........cccverrecerereee e
7314  Station A DoOr 1 Search Pending........coveeeerereereneeneerneseenseesnssensesseessenens
7315  Station A DOOF 1 SEAICH ADOIT ...ttt st ess bt s ettt s st ee e s st s et et eeas
7316  Station A Emergency Stop 1 Sarch PENAING ..ot sssessssssesssssnns
7317  Station A Emergency Stop 1 Search Abort
7318  Station A Emergency Stop 2 Search PENAING ... sssssssesssssssssssssssesess
7319  Station A Emergency Stop 2 SEarCh ADOI ...t
7320  Station A User Key Search Pending
7321  Station A UsSer KEY SEarCh ADOI ... sttt sttt
7322  Station A Door 3 Open While Search and Securing
7323  Station A Door 1 Open While Search and Securing
7324  Station A DOOr 1 EMErgENCY EQrESS L......ccviiceeiririireeeresesee st esessssssssesssssssssssssssssssssssssssnssssesssssssssssssssssssssssssesasns
7325  Station A DOOr 3 EMEIGENCY EQrESS 2......ccvieuieeeriireiiretineiessese sttt
7326  Station A Search Time Interval

74 = 0 = T = (TP
74.1 Station B DOOI 1 OPEN BULTON........cciieeirreerieecieieireees s sessssesss st sssenaes
742 Station B Door 1 and FES Open Button
743 Station B Door 2 LOck and FES OPENEQ ........cccviuciriiieiciciniseieeisisis st tessss e ssss e esssste st sesssssasesssasesssssasesesns
744 Station B Door 2 Unlocked and FES NOE OPEN.......cciccccerees ettt ss s ssssasse st esssssssssssssssesssssssnss
745 Station B APS Permit
746 SEALTON B USEN PEIMIL ...ttt bbbttt bbbt
747 Station B Search BUtton 2 SEarCh SEOUENCE...........ccuiereurereceisricsistsesssstsssessssse s sssssessssssssssssssssesssssssssssssssssessssssssnss
748 Station B Door 1 Search Pending
749 Station B DOOF 1 SEAICH ADOIT .......c.euieeeiieecieeieteiet ettt bbbt
7410  Station B DOOK 2 SEArCN PENAING ......cuerieceriieirieeiniisesisesisess e ssse s bbb
7411 Station B DOOr 2 SEArCH ADOIT ...ttt
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7412  Station B Emergency Stop 1 Search Pending
7413  Station B Emergency Stop 1 SEarCh ADOIT ..ot
7414  Station B Emergency Stop 2 Search Pending
7415  Station B Emergency Stop 2 SEarch ADOIT ...t sesanas
7416  Station B Emergency Stop 3 Search Pending
7417  Station B Emergency Stop 3 Search Abort
7418  Station B User Key SEarch PENGING .....cccceiiiiciciiscsceeesces s ss sttt sttt ssssssssssssssesnns
7419  Station B USer K@Y SEaIrC ADOIT ...ttt ssss s s st sass s s s sess st ssssssssessssssssnsnssssnsessns
7420  Station B Door 1 Open While Search and Securing
7421  Station B DOOr 1 EMEIQENCY EQIESS L....oveiviirieiririseeesesesseeisesessssesssessssssssessssssssssssssssssssssssssssssssessssssssesssssssssssssssssesssns
7422  Station B SEarch TiME INLEIVAL........cocceeeeerseceis st sss sttt se st ne s sssnesesnseseens

75 Station C Tests

751 Station C DOOK 1 OPEN BULTON........cciieeeiireecrreecireeerseees e sessesss e et nr s
752 Station C Door 1 and FES Open Button
753 Station C Door 2 Lock and FES Opened
754 Station C Door 2 Unlocked and FES NOU OPEN.......cccciicicnssssssesssss ettt sesssssesssssssesesssssesesssssesssssssesesns
755 Station C APS Permit
756 Station C User Permit
757 Station C Search BUton 2 SEarCh SEOUENCE..........cvuiireerererets sttt ssssse s sss s ss st s sssssssssssassesessssnses
758 Station C DOOr 1 SEarCh PENUING.......ccccuruieeeirisiceciesessise sttt ssesssssssses st sssesssssssssssssssesesssssssssssssnsessssssssnss
759 Station C Door 1 Search Abort
7510  Station C DOOr 2 SEarCh PENAING .....cccrrereeeriririeiriresseeesesesseesesessssesesessssssssessssssssssssssesssssssssssssssssessssssssesssssssssssssssssesasns
7511  Station C DOOr 2 SEATCH ADOIT ...ttt se et s e st e
7512  Station C Emergency Stop 1 Search Pending
7513  Station C Emergency StOP 1 SEarCh ADOIT ..ot
7514  Station C Emergency Stop 2 SEarch PENAING .......ociereiirecrnieirener e sssse s ssssssessssenns
7515  Station C Emergency Stop 2 Search ADOrt.........ccveenecneecneenereecnens
7516  Station C Emergency Stop 3 Search Pending .......cocoveeevvverevevvenesisenene
7517  Station C Emergency Stop 3 Search ADOrT........cccocvveccnreseeeereeeee
7518  Station C User Key Search Pending ........cccoceveecenneccseseseeeeseesesenens
7519  Station C User Key Search ADOI ...
7520  Station C Door 1 Open While Search and Securing
7521  Station C Door 1 Emergency EQress ... innencenenenssesesessssssnens
7522  Station C Search Time INtErval ...

8  System Fault and Permit Tests

81 PUMDOSE. ..ottt e
82 Initial conditions below apply to all tESLS TN thiS SECHION........ccieeeiiceee e
. PSL OPENEA ......ooceeaereaeieieetie et s R R R R R R AR
PS2, SS1 aNd SS2 ClOSE ......coiueeeireireineireeee ettt
Pulled out all station “Emergency Stop” DULLONS.........coccveeeenereenerrencrnencrnecenenenne
Reset Minor, Serious and Mg or faultsS.........ccevreererreserrerce e

821
822
823

ChaiN-A GlODAl ONIINE PEIMIT ...ttt sttt s st s e s b st s b e se et st et s be st et s b e e sbe st e e sbesessesbesesbestesnsbanearis
ChainN-B GlODal ONIINE PEIMIT ...ttt s s st b e ettt ese e s b e e s be st e e ebe st sbe st et sbestesesbaneanin
Chain-A <3psi Feedback Permit

824 Chain-B <3psi Feedback Permit
8.25 FES FEEPS Permit
8.26 FES ACIS Permit .................
827 FES >60psi Permit
9  Serious Fault Associated with Front End Shutter TeSES.......cccoveeeeeevecevisesiceene
9.1 PUIDOSE. ...ttt bbb bbb bbb bbb bbb bbb bbb bbb bbb bbb bbb bbb R b bbb bbb bbbt b bRt bRt
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9.2 Initial conditions below apply to all tESIS TN thisS SECLION........cci e 76
PS1, PS2, SSL aNA SS2 CIOSEA........cureeerereireeeereeresssressesessesessesessssssssssssssssssssssssssssssssssssssssssssessssessssessssesssssssessssessssessssssssssssssssseses
Pulled out all station “Emergency StOP” DULLONS.........ccv e s
Reset Minor, SErious and M@ Or FAUITS .........cccrrerrecece e sas sttt e s s esens
9.3 Front End Shutter Switch Chain-A Serious Fault
931 S A 0 TR o o OO
932 LS T TRV o o OO
9.33 PS1 Mixup Switch
934 PS2 No Switch......cccccveeruenee
935 PS2 Both Switch...................
9.36 PS2 Mixup Switch
937 SS1 No Switch....coccereeenene
938 SS1 Both Switch...................
939 SS1 Mixup Switch
9310  SS2 No Switch......cccoveeneee.
9311  SS2 Both Switch...................
9312  SS2 Mixup Switch
94 Front End Shutter Switch Chain-B Serious Fault
941 PS1 No Switch......cccccveeeuenee
942 PS1 Both Switch...................
9.4.3 PS1 Mixup Switch
944 PS2 No Switch......cccccoveeuenee
945 PS2 Both Switch...................
9.4.6 PS2 Mixup Switch
947 SS1 No Switch....coccereeeeee
948 SS1 Both Switch.........cc.......
949 SS1 Mixup Switch
9410  SS2 NO SwitCh.....coceevreeeeees
9411  SS2 Both Switch...................
9412  SS2 Mixup Switch
10 Major Fault Associated with Front End Shutter TeSES........ccoovevervncrnencrneceneenn:
L0 010 1= OO
102 Initial conditions below apply to all teStSiN thiS SECLION........cceeicereerrce st es
LS ] 7T TSRS
PS2, SS1 aNd SS2 ClOSEA .....ocuireuireerireerireerereireneise st sses et ssssse s sesssessens
Pulled out all station “Emergency Stop” DULLONS...........cccvvernereenernencrnencrnecnneenn:
Reset Minor, Serious and Major faUltS ...
103  Front End Shutter Switch Chain-A Magjor Fault Station A
1031  PS2 NoO Switch....cococveeeenee
1032  PS2 Both Switch...................
1033  PS2 Mixup Switch
1034  SS1 No Switch....ccoecuveeeeee
1035  SS1 Both Switch...................
1036  SS1 Mixup Switch
10.3.7  SS2 NO Switch.....cccreerreene
1038  SS2 Both Switch...................
1039  SS2 Mixup Switch
104  Front End Shutter Switch Chain-B Major Fault Station A
1041 PS2 NO SWITCN ..ttt seas s sesse s ssssesssessssesessssesnns
L0 Y = T 1 L (o o 1O
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1043  PS2 MIXUD SWITCH cocvuieiiecisieeicirescesessesess et essesessesess s st et eessssessssssesnsesnsessssassssssssssesessesessesessssessnsessssnsesnnsesnnes %
0 S I N o T 1 OO
1045  SS1 Both Switch
1046  SS1 Mixup Switch
TOAT7  SS2 INO SWITCN .ottt see ettt bbbt £t bbb bbbt
1048  SS2 Both Switch...................
1049  SS2 Mixup Switch

105  Front End Shutter Switch Chain-A Major Fault Station B ........ccvvccenenccrnecee s ssesssssessssssssssssssssssssssssnsns 100
1051  PS2 No Switch
1052 PS2 BON SWITCN... ..ttt s bbbt 101
1053 PS2 MIXUD SWILCR coeireiecireieiiieessteeseeessisessssessssessssesssssssessssessssessssessssssssassssssssssssssssssssssssssssssessssessssessssesnssessssessessssesansns 101
1054  SS1 No Switch
1055  SSIL BON SWITCN....cceiceicireeiscieissie sttt ses et ss s res sttt s e ns e s e s esnnseennsennnsnans 102
1056  SSL MIXUD SWITCR oottt ettt sese s a et s st s s eea e s s £t E et es s e st s et e e et eennbennntannn 103
1057  SS2 No Switch
1058  SS2 BON SWITCRN... ettt ettt s e as s e s £t se bbb e bbb st e et e et ennnbannas
1059  SS2 MIXUP SWITCH ..ottt bbbt s b e e s st et b s s bt n e ae s s e e

106  Front End Shutter Switch Chain-B Major Fault Station B
TO.6. 1 PS2 NO SWITCN...uceiterieereieeree ittt s bbb e bbb bbbttt
10.6.2  PS2 BON SWITCRN... ettt bbbttt
106.3  PS2 Mixup Switch
TO.6.4  SSL INO SWITCN....ceiceiciricereie ettt bbbt
10.65  SSL BON SWITCN....ccieiireicerieescieessteesisesi s ese s esessesesse s e ssssesssssss s essssssssnssssnssssssssssssssesesessssessssesnssessssessessnsesansns
1066  SS1 Mixup Switch
JO.6.7  SS2 NO SWITCN...ueeirerererieireeereie st s s seseesesseseseesseessssessssess s eesessesssnsss st essnssesnssesnsesesssessnsesnnsessnsessssessesannns
OGS S v = T 1 IS L (OO O RTTT
1069  SS2 MiXUP SWILCR ettt sees e seesesse s eessseens

10.7  Front End Shutter Switch Chain-A Major Fault Station C
1071 PS2 NO Switch....cocoeveeeenee
10.7.2  PS2 Both Switch...................
10.7.3  PS2 Mixup Switch
10.74  SS1 No Switch....cooeveereeee
10.75  SS1 Both Switch...................
10.76  SS1 Mixup Switch
10.7.7  SS2 No Switch....coeeveernene,
1078  SS2 Both Switch..................
1079  SS2 Mixup Switch

108  Front End Shutter Switch Chain-B Magjor Fault Station C

1081 PS2NO SWITCH ..ottt sttt
1082  PS2 Both Switch........ccccoeene.
1083  PS2 Mixup Switch
1084  SS1 NO SWitCh....cccovveererrennes
1085  SS1 Both Switch.......ccooceeenee
1086  SS1 Mixup Switch
1087  SS2 NO SWitCh....ccoevrcrrerrennes
1088  SS2 Both Switch........ccccoeene.
1089  SS2 Mixup Switch
11 Fault Associated with Stations and Integral Shutter SWitch ...,
L1 PUIMPOSE ..ttt
112  Initia conditions below apply to all testsin this SeCtion...........c.covevecrnieennns
PSL OPENEA ......ocveeeeeieeetti ettt s s £ RS R R E R
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PS2, SSL @NU SS2 CIOSEA ......ecveeurerererenreetrireseesesesesseesesesssstsssessssssesessssssssessssesssssssssessssssssessssssssssesssnssessssssssessssenssssessssssessssenssnses
Pulled out all station “Emergency SLOP” DULLONS...........cveueerrtieireeersees s ss e sssesssees
Reset Minor, SErious and M@ Or FAUITS ..........ccrrrerrereee ettt s s ss st se s s snsse s sssessesnsesnsnnssnses
T T = 1o 1 1 TP

1131  Station-A Emergency Stop 1 Chain-A Major Fault
1132  Station-A Emergency Stop 1 Chain-A Minor Fault
1133  Station-A Emergency Stop 2 Chain-A Major Fault
11.34  Station-A Emergency Stop 2 Chain-A Minor Fault
11.35  Station-A Emergency Stop 1 Chain-B Magjor Fault
1136  Station-A Emergency Stop 1 Chain-B Minor Fault
1137  Station-A Emergency Stop 2 Chain-B Mgjor Fault
1138  Station-A Emergency Stop 2 Chain-B Minor Fault

1139  Station-A Door 1 Chain-B Major Fault.........cccoeveevenvencsnneneessenseeens
11.3.10 Station-A Door 1 Chain-B Minor Fault ...
11311 Station-A Door 2 Chain-B Magor Fault ..........cccccevveneennennsrerensenenns
11312 Station-A Door 2 Chain-B Minor Fault ........cceceeveevinceeseeseseeeens
11313 Station-A Door 3 Chain-B Major Fault ...
11314 Station-A Door 3 Chain-B Minor Fault ........cceeeveeeiieceseseeseeee
11315 Station-A Door 1 Chain-A Major Fault .........c..ccvrnnenecneenneens
11.3.16 Station-A Door 1 Chain-A Minor Fault ...
11.3.17 Station-A Door 2 Chain-A Major Fault ...
11.3.18 Station-A Door 2 Chain-A Minor Fault ..........ccccooevcceiesceeeeeeenes
11319 Station-A Door 3 Chain-A Major Fault ..........cccccevvevecnnecccrseene,
11.3.20 Station-A Door 3 Chain-A Minor Fault ...........cccoevevceeievccieeeeee,
114 StAtioN B FAUILS ..ottt st

1141  Station-B Emergency Stop 1 Chain-A Magjor Fault
1142  Station-B Emergency Stop 1 Chain-A Minor Fault
1143  Station-B Emergency Stop 2 Chain-A Magjor Fault
1144  Station-B Emergency Stop 2 Chain-A Minor Fault
1145  Station-B Emergency Stop 3 Chain-A Major Fault
1146  Station-B Emergency Stop 3 Chain-A Minor Fault
1147  Station-B Emergency Stop 1 Chain-B Magjor Fault
1148  Station-B Emergency Stop 1 Chain-B Minor Fault
1149  Station-B Emergency Stop 2 Chain-B Mgjor Fault
11.4.10 Station-B Emergency Stop 2 Chain-B Minor Fault
11411 Station-B Emergency Stop 3 Chain-B Major Fault
114.12 Station-B Emergency Stop 3 Chain-B Minor Fault

114.13 Station-B Door 1 Chain-B Major Fault ..........cccccevveneennenssererensenenns
11414 Station-B Door 1 Chain-B Minor Fault ........c..ccvrnnenicnecneenns
114.15 Station-B Door 2 Chain-B Major Fault ..........c..cevvnineneneenecnniennns
114.16 Station-B Door 2 Chain-B Minor Fault ..........ccccovvnennenccneneneeens
11417 Station-B Door 1 Chain-A Maor Fault .........c.cevvneneneeeneennnenns
11.4.18 Station-B Door 1 Chain-A Minor Fault ...
11.4.19 Station-B Door 2 Chain-A Maor Fault .........cccccoeveeriieieccinsecrenns
114.20 Station-B Door 2 Chain-A Minor Fault ...
115 SEON C FAUILS ..ottt es bbb
1151  Station-C Emergency Stop 1 Chain-A Major Fault .........cccoeeeevveverneeee,
1152  Station-C Emergency Stop 1 Chain-A Minor Fault .........cccoeeevverneeee,
1153  Station-C Emergency Stop 2 Chain-A Major Fault .........cccoeeeevveceneee,
1154  Station-C Emergency Stop 2 Chain-A Minor Fault .........cccceeeeevrernenenn,
1155  Station-C Emergency Stop 3 Chain-A M@ or FAUIL ..ot essesssssesenees
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1156  Station-C Emergency Stop 3 Chain-A MinNOr FaUIT ...t 142

1157  Station-C Emergency Stop 1 Chain-B Major Fault
1158  Station-C Emergency Stop 1 Chain-B Minor Fault
1159  Station-C Emergency Stop 2 Chain-B Magjor Fault
115.10 Station-C Emergency Stop 2 Chain-B Minor Fault
11511 Station-C Emergency Stop 3 Chain-B Major Fault
11512 Station-C Emergency Stop 3 Chain-B Minor Fault
11513 Station-C Door 1 Chain-B Major Fault
11514 Station-C Door 1 Chain-B Minor Fault
11515 Station-C Door 2 Chain-B Major Fault
115.16 Station-C Door 2 Chain-B Minor Fault
11517 Station-C Door 1 Chain-A Major Fault
11518 Station-C Door 1 Chain-A Minor Fault
11519 Station-C Door 2 Chain-A Major Fault
11520 Station-C Door 2 Chain-A Minor Fault
12 Transfer From Test M ode to OPerating MOUE.........ccueciriieeienc ettt a sttt s bbbttt s st s sesee
D20 PUIPOSE. ..eiteteisiseetststsests st sests st saststsasests s st e e st bssesebe b et e s ete b e s e s et et et e b b e b et ee e bbb et e bt eb e b e b b e be b e b e b e s e b e b e b et e b e b et e b e b e b et b e bbb et et e b et et bbb e bbb ebette
122 Initial conditions below apply to all testsin this section.
TransSfer t0 OPEratiNG MOUE...........ciicieeiecee ettt ettt e e st e e s b s s b b se s e A et e et et s e st b es et et e s s te s s e nes

123 Station OPErating MOUE. .....c.cccucieirecicie sttt ss ettt s s e s s e s et s s ae b as s s s e s ee e se b et s e st es s nseses s nnantas
1231  Search and Secure All Stations
1232  Station A EMEIQENCY SEOP TESE....ciiireririeeeiriresesieisessssssssessssssssssssssessssssssesssssssssssssssssesesssssssssssssssssessssssssessssssssnssnses
1233  Station B Emergency Stop Test
1234  Station C Emergency Stop Test
124 PSS ANU ACIS TESES ..cuvurvererrerereersseersseessseassssesssssssssesessssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssssssssssssessssessssessssessssessnssssessnses
1241  Chain-B Storage Ring Permit to ACIS Trip
1242  Chain-A Storage Ring Permit to ACIS Trip

124.3 (€11 o] o= I @ o T T 1O
1244 T4 T= RO 0T o2 GO LU U
13 NOTES AND EXCEPTIONS ...ttt sttt s st e b et st b s s st st sbass et sesba st se st ebs st sesesbe st et sbsbe st sbebese s st seese st et bebnases
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1 Introduction

11 Purpose
This procedure is the validation test of the functionality of the laboratory simulator generation-3

Personnel Safety System (PSS).

1.2 Scope
This procedure provides all test sequences required to validate the functionality of the
laboratory simulator generation-3 PSS.

1.3 Applicability

This procedure applies to all the station(s) of this laboratory simulator generation-3 PSS.

14 References

ACIS Validation Test Procedure
PSS Software Description

1.5 Typeof Procedure

This Procedure is a "Technical Procedure" with step-by-step check-off and sign-off
requirements.

ANL-242 (3-83)



- ARGONNE NATIONAL LABORATORY 4104013001-00003-00
W ‘%,
g& %, Rev. | Approved | Date
a =
L 2
% L aboratory Smulation-Test Procedurefor the Generation-3 Per sonnel
‘*a»% . a&‘; Safety System Page 14 of 156

2 BACKGROUND

The foundation of confidence in the functionality of the PSSisthe proper performance and success of
thisvalidation test procedure. Only if this procedure is properly written, executed, and successfully

completed in the laboratory simulator generation-3, will the PSS codes be allowed for experimental floor
validation.

2.1 As-Needed Execution of this Procedure
Repetition of this procedure, or portions thereof, are executed for the following reasons:
A. If the PSS software code is modified in any way.

B. If there is a partial implementation of the system, the testing would entail only the
applicable part(s). As sections are added to the beamline, the re-testing must include the
old section(s) as well as the one being bought into operation.
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3 PROCEDURE FORMAT

3.1 Witness Check-Off and Sign-Off for Software and Hardware

This procedure requires an individual check-off for software and hardware where indicated.
The hardware check off verifies that the overall system has performed in the expected
manner. The software check-off verifies that the operating state of the two PLC's is the
expected ones for the current step in the procedure.

All changes made to the procedure must be signed and dated on the procedure where the
exception appears using the “NOTES AND EXCEPTIONS” STAMP and the exception
documented at the end of the procedure in the “NOTES AND EXCEPTIONS” section where
provisions are made for information about the exception, Do this before continuing with the
testing.

All exception must be identified in the "NOTES AND EXCEPTIONS” section by; (a) a page
and section number, (b) a description of the exception, (c) the reference material used to
determine any changes, (d) the initials of authorizing personnel, (e) the initials of the person
who requested instructions and (f) the dates for each case. When the validation is complete
it must be signed-off by the system manger before this beamline is put back on-line.

Typical authorizing personnel includes, system managers or their designated alternate and
the reference document is the “DESCRIPTION & REQUIREMENTS” for that beamline.

3.2 Partial Beamline Validations

If all PSS controlled equipment is not ready for testing at the final phase of the full procedure,
multiple signature pages will be provided so that the PSS can be validated along with the
completed section of a Beamline. A new section of beamline or enclosure not tested and
signed-off CANNOT be operated under the control of the PSS until the corresponding testing
and sign-off is completed.

3.3 Eligible Witnesses

The witnesses shall read the “PSS VALIDATION HANDBOOK” and use it as a reference
document. The “Eligible Witnesses” shall be determined by the “PSS Interlock Systems
Section Leader” or designated alternate and each witness shall sign-off on this test procedure
at the end of Section 5.
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3.4 Review Sign-off

Review sign-off of the validation procedure must be completed before the document is used
to validate PSS. The beamline design documents are to be used as reference for reviewing
the technical content of the validation document. Eligible reviewers are listed on the signature
page.

3.5 Approval Sign-off

Approval sign-off is preformed after the validation is completed. Eligible approvers check the
validation document for compliance with ISIG Test Plan’s policies and procedures.

3.6 Required Sequence of Testing

Validation personnel are required to perform tests in sequence as presented in the
procedure. Once the Validation is started, alteration of the sequence of testing is Not
Permitted.
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4 PREPARATIONSFOR VALIDATION

4.1 Purpose

Several preliminary assumptions are necessary before the actual test procedure can begin.
The steps necessary to support these assumptions are performed by the PSS System
Manager or designated alternate prior to the formal testing period and checked off by the test
team. Further, the PSS (or the relevant parts) is in an operating condition.

4.2 Proper Test Procedure

The version of this test procedure must be the current version, verified and approved by the
APS/AOD-ISIG Document Control Manager. The proper crate address for both PLC's is
shown on the cover sheet for this procedure

CHECK TO VALIDATE[ ]

4.3 Monitoring of the Control Statefor the A and B Chain PLC's
The control state of the software system in the A and B chain PLC's can be observed on a

PC using PLC monitor software.
4.4 Proper Beamline Verification

This test will verify that this test procedure corresponds to the version of the software
installed and the proper beamline.

A hardwired crate location address is read by the software at regular intervals and must equal
the coded address imbedded in the software. Copy this address along with the hardwired
and software addresses from the EPICS screen to the indicated locations below.

CHAIN A CHAIN B

Hardwired Beamline Address:

CHECK TO VALIDATE[ ]
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S5PRELIMINARY PROCEDURES, TEST EQUIPMENT and

REFERENCE DOCUMENTS

5.1 Purpose

The purpose is to validate the Personal Safety System for a specific beamline. Formal

system validation requires a prior validation of the 1/O wiring performed by the PSS
VALIDATION TEAM.

The 1/0 wiring Validations generate several support documents for the system; the Front End
Critical Devices, the 15U box; and the front end distribution panel on the mezzanine. These
are individual documented procedures and require at least two validators.

The actual critical devices are verified in the “Front End Critical Devices Validation
Procedure”.

5.2 External Devices Smulator Installation

An external devices simulator is connected to the PSS. It will simulate the PS1, PS2, SS1,
and SS2 critical devices along with the input and output permits to other systems. Then
preliminary testing of the system can begin. This will check the I/O wiring, the operation of
each device, and the operation of the software sequences.

Connect the external devices simulator to the PSS at the rack distribution panel. The actual
shutters are disconnected and disabled (regardless of the position of the global Off-Line

switch), all the external input permits are enabled, all the output permits are disabled, and the
PLC’s sequence as if all input permits are enabled and the shutters are operating.

5.3 Dfinitions, acronyms. and abbreviations

The following are some of the frequently appearing or unique words or phrases used in this document.
These definitions are provided as a quick reference for the reader’ s convenience.

Down Streamt The direction defined by the path from the Storage Ring to the end of the last Station of
abeamline. Thebeam flow isfrom the Storage Ring through the Front End Shuttersinto and through
Station A and then to Station B and so on until the beam encounters either a closed Shutter or abeam
stop at the end of the last Station.

Up Streamt The direction defined by the path from the end of last Station of abeam lineto the Storage
Ring. Thedirection opposite the flow of the beam.

Synchrotron Radiation:

The following are some of the frequently appearing or unique acronyms used in this document. This
listisprovided as a quick reference for the reader’ s convenience.

ACIS Accelerator Control and Interlock System
APS Advanced Photon Source

ASD Accelerator Systems Division

BLEPS Beamline Equipment Protection System
c&C Command and Control system

CPU Central Processing Unit

DOE Department of Energy
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ES&H Environment, Safety & Health Manual
EPICS Experimental Physics and Industrial Control System
EPS Equipment Protection System
ESD Emergency Shut Down system
FEEPS Front End Equipment Protection System
FOE First Optics Enclosure
I/0O Input Output
IOC Input Output Controller
LAN Loca AreaNetwork
NCRP National Council on Radiation Protection
Ol Operator Interface
PSS Personnel Safety System
PLC(9) Programmable Logic Controller(s)
PMD Programmable M essage Display
SAD Safety Assessment Document
SLAC Stanford Linear Accelerator Center
SRS Software Requirements Specification
TBD To Be Defined/Decided
VME VersaModule Eurocard
XFD Experimentd Facilities Division
54 Toolsrequired During Validation

5.5

5.6

- 2-way radios
- Technicians tool bag

Documents Required During Validation
- Chains A and B 1/O lists
- Chain A and B Fault lists
- User Requirements Document
- PSS Validation Handbook

Safety Awar eness
- Be aware of all safety postings in the work area

- When working in a construction area, use steel toe shoes, hard hat and safety glasses

- Automatic doors and shutters present a potential hazard
- Exercised ladder safety practices when using one

- When activating integral shutters position indicator, use a tool (e.g., screwdriver), not your

fingers
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6 Power-Up and Shutter Operation

6.1

Purpose

To download program to Chain-A and Chain-B PLC.
Determine that any lost of power, lost of watchdog relay, 1/0 forces, or lost of 1/0 communications

will fault the PLC. In addition an operational test will be performon the “EPICS’ control interface

and Station Search.

6.2

PS1 Opened

PS2, SS1 and SS2 Closed

Initial conditions below apply to all testsin this section

Pulled out all station “Emergency Stop” buttons

6.2.1 Chain-A Download Program

Purpose To download Chain-A program to the Chain-A CPU. Backup Chain-A codeto insure Chain-A archive
areidentical with Chain-A CPU.
Setup Establish Chain-A CPU write enable mode
Conditions
Steps Action Expected Results Comments
Insure software program on
the CD matches with the
beamline system.
1 Copy Chain-A program from Observe program existsin the
CD to Chain-A laptop C\Project folder.
C\Project folder.
2 Download program to Chain- | Observe project is download
A CPU, at the Control Logix and identical to the Chain-A
interface. CD.
3 Contact Chain-A Observe Chain-A code
programmer. backup.
Indicate pass, when all
expected results are
observed

ANL-242 (3-83)




ARGONNE NATIONAL LABORATORY 4104013001-00003-00
Rev. Approved | Date
L aboratory Smulation-Test Procedurefor the Generation-3 Per sonnel P 21 ¢ 156
Safety System age 0

6.2.2 Chain-B Download Program

Purpose To download Chain-B program to the Chain-B CPU. Backup Chain-B codeto insure Chain-B archive
areidentical with Chain-B CPU.
Setup Establish Chain-B CPU write enable mode
Conditions
Steps Action Expected Results Comments
Insure software program on
the CD matches with the
beamline system.
1 Copy Chain-B program from Observe program existsin the
CD to Chain-B laptop C\Project folder.
C\Project folder.
2 Download program to Chain- | Observe project is download
B CPU, at the Control Logix and identical to the Chain-B
interface. CD.
3 Contact Chain-B Observe Chain-B code
programmer. backup.
Indicate pass, when all
expected results are
observed
6.2.3 Transfer System to Test Mode
Purpose To transfer system to test mode.
Setup Establish system Global Offline
Conditions Establish all shutters closed
Steps Action Expected Results Comments
1 Transfer system to test mode. | Observe system in test mode.

Indicate pass, when all
expected results are
observed
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6.2.4 Chain-A EPICS Communication

Purpose To determine that EPICS communicates with Chain A.

Setup Chain-A code downloaded to Chain-A CPU

Conditions Insure all faults cleared

Steps Action Expected Results Comments

Observe Chain-A 301D
running, on APS EPICS.

Indicate pass, when all
expected results are
observed

6.2.5 Chain-B EPICS Communication

Purpose To determine that EPICS communicates with Chain B.

Setup Chain-A code downloaded to Chain-B CPU

Conditions Insure all faults cleared

Steps Action Expected Results Comments

Observe Chain-B 301D
running, on APS EPICS.

Indicate pass, when all
expected results are
observed

6.2.6 Chain-A Force Detection

Purpose To determineif Chain-A PLC will detect forces present and it will not run when forces are present.
Setup Chain-A PSS code |oaded
Conditions All faults cleared
Steps Action Expected Results Comments
1 Create Chain-A Force. Observe detect force, Chain-A
control panel.
2 Observe Chain-A Inactive

state, Chain-A control panel.

Indicate pass, when all
expected results are
observed
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6.2.7 Chain-B Force Detection

Purpose To determineif Chain-B PLC will detect forces present and it will not run when forces are present.
Setup Chain-B PSS code loaded
Conditions All faults cleared
Steps Action Expected Results Comments
1 Create Chain-B Force. Observe detect force, Chain-B
control panel.
2 Observe Chain-B Inactive

state, Chain-B control panel.

Indicate pass, when all
expected results are
observed

6.2.8 Chain-A Power Cycle

Purpose Verify that the system will fail safe during a power failure at Chain-A
Setup Insure all Stations “Not Secure” state
Conditions
Steps Action Expected Results Comments
1 Cycle power OFF then ON, Observe Chain-A power OFF.
at Chain-A PLC rack.
2 To befilledin (TBFI)

Indicate pass, when all
expected results are
observed

6.2.9 Chain-B Power Cycle

Purpose Verify that the system will fail safe during a power failure at Chain-B
Setup Insure all Stations“Not Secure” state
Conditions
Steps Action Expected Results Comments
1 Cycle power OFF then ON, Observe Chain-B power OFF.
at Chain-B PLCrack.
2 To befilled in (TBFI)

Indicate pass, when all
expected results are
observed

ANL-242 (3-83)




ARGONNE NATIONAL LABORATORY 4104013001-00003-00
Rev. Approved | Date
L aboratory Smulation-Test Procedurefor the Generation-3 Per sonnel
Safety System Page 24 of 156

6.2.10 Chain-A Block I/O Communication

Purpose Verify that the system will fail safe during alost of 1/0 communication at Chain-A
Setup Insure all Stations “Not Secure” state
Conditions
Steps Action Expected Results Comments
1 Disconnect Chain-A remote Observe Chain-A system fail

1/O cable from the Chain-A safe.

PLC rack.
2 Re-connect Chain-A remote To befilled in (TBFI)

1/0 cableto the Chain-A PLC
rack.

Indicate pass, when all
expected results are
observed

6.2.11 Chain-B Block 1/0O Communication

Purpose Verify that the system will fail safe during alost of I/O communication at Chain-B
Setup Insure all Stations“Not Secure” state
Conditions
Steps Action Expected Results Comments
1 Disconnect Chain-A remote Observe Chain-B system fail

1/O cable from the Chain-B safe.

PLC rack.
2 Re-connect Chain-A remote Tobefilledin (TBFI)

1/0 cableto the Chain-B PLC
rack.

Indicate pass, when all
expected results are
observed
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6.2.12 Enable All Permits
Purpose To enable station permits User, APS, FEEPS, ACIS Global-Online and ACIS shutter permits
Setup Establish Chain-A program downloaded to Chain-A PLC
Conditions Establish Chain-B program downloaded to Chain-B PLC
Steps Action Expected Results Comments
1 Turn Station A “User” key to | Observe Station A “User”
theright, at Station A “User” | captured to theright, at
panel. Station A “User” panel.
2 Turn Station A “APS” key to | Observe Station A “APS’
theright and then to the | eft, permit red LED OFF and
at Station A “User” panel. green LED ON, at Station A
“User” panel.
3 Turn Station B “User” key to | Observe Station B “User”
theright, at Station B “User” captured to theright, at
panel. Station B “User” panel.
4 Turn Station B “APS” key to | Observe Station B “APS’
the right and then to the left, permit red LED OFF and
at Station B “User” panel. green LED ON, at Station B
“User” panel.
5 Turn Station C “User” key to | Observe Station C “User”
theright, at Station C “User” captured to the right, at
panel. Station C “User” panel.
6 Turn Station C “APS” key to | Observe Station C “APS’
theright and then to the | eft, permit red LED OFF and
at Station C “User” panel. green LED ON, at Station C
“User” panel.
7 Turn Chain-A and Chain-B Observe“On-Ling’ red LED
“ACIS Global-Online” OFF and green LED ON, at
permit switch ON, at the FE Station A “User” panel.
simulator.
8 Turn “FE Shutter ACIS Observe“ACIS Permit” red
Permit” permit switch ON, at LED OFF and green LED
the FE simulator. ON, at Station A “User”
panel.
9 Turn “FEEPS OK” permit Observe “EPS Permit” red
switch ON, at the FE LED OFF and green LED
simulator. ON, at Station A “User”
panel.
Indicate pass, when all
expected results are
observed
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6.2.13 Station A Search and Secure Sequence
Purpose To determine if anormal search and secure sequence could be perform. When the last door is closed, the
search and secure is completed after 20sec. at the Station A.
Setup - Enableall permits
Conditions | -  Establish Station A “Door 17, “Door 2" closed and “Door 3" opened
Establish Station A ready for “ Search and Secure’ state
Steps Action Expected Results Comments

Observe“SB1” lamp flashing,
at the Chain-A panel.

1 Actuate station A “SB1”, at Observe “SB1” lamp steady
the Chain-A panel. ON, at the Chain-A panel.

Observe “ Strobe” lamp(s) are
flashing, at the Chain-A panel.

Listen for repeated message
“Searching Station A, Exit
Immediately” , at the Chain-A
panel

Observe “SB2” lamp flashing,
at the Chain-A panel.

2 Actuate station A “SB2", at Observe “SB2” lamp steady
the Chain-A panel. ON, at the Chain-A panel.

3 Close Station “Door 3", at the | Observe “Door 3" completely
Chain-A panel. closed, , at the Chain-A panel.

4 Start “ Stopwatch” assoon as | No change of status.

“Door 3" “Closed” green
LED , at the Chain-A panel.

5 Stop “ Stopwatch” as soon as | No change of status.
‘Station A Search” (To ESD-
B) output isON, at Chain-A
control panel.

6 Record “ Stopwatch” time. Recorded time must be within
17-23 seconds Sec.

Indicate pass, when all
expected results are
observed
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6.2.14 Front End Shutter TestCart Paned TestCasel

button, at a Test Cart control
panel.

indication, from the xxxx
control panel.

Purpose To determine that the FES will not open while Station A secured with Station B and Station C not
secure.
Setup Enable all permits
Conditions Establish Station A “Secured” state
Establish Stations B and C “Not Secure” state
Steps Action Expected Results Comments
Observe Station A secured,
Stations B and C not secure, at
Chain-A & B control panel.
2 Depress the FES “ Open” Listen for an audible error

Observe the FES are closed, at
Chain-A & B control panel.

Indicate pass, when all
expected results are
observed
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6.2.15 Station B Search and Secure Sequence
Purpose To determine if anormal search and secure sequence could be perform. When the last door is closed, the
search and secure is completed after 20sec. at the Station B.
Setup Enable all permits
Conditions Establish Station B “Door 2" closed and “Door 1" opened
Establish Station B ready for “ Search and Secure” state
Steps Action Expected Results Comments
Observe“SB1” lamp flashing,
at the Chain-A panel.
1 Actuate station B “SB1”, at Observe “SB1” lamp steady
the Chain-A panel. ON, at the Chain-A panel.
Observe “ Strobe” lamp(s) are
flashing, at the Chain-A panel.
Listen for repeated message
“Searching Station B, Exit
Immediately” , at the Chain-A
panel
Observe“SB2" lamp flashing,
at the Chain-A panel.
2 Actuate station B “SB2”, at Observe “SB2” lamp steady
the Chain-A panel. ON, at the Chain-A panel.
3 Close Station “Door 1", at the | Observe “Door 1" completely
Chain-A panel. closed, , at the Chain-A panel.
4 Start “ Stopwatch” assoon as | No change of status.
“Door 1" “Closed” green
LED , at the Chain-A panel.
5 Stop “ Stopwatch” as soon as | No change of status.
‘Station B Search” (To ESD-
B) output isON, at Chain-A
control panel.
6 Record “ Stopwatch” time. Recorded time must be within
17-23 seconds Sec.
Indicate pass, when all
expected results are
observed
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6.2.16 Front End Shutter TestCart Paned TestCase2

button, at a Test Cart control
panel.

indication, from the xxxx
control panel.

Purpose To determine that the FES will not open from Test control panel while Stations A, B secured, Station C
is not secure.
Setup Enable all permits
Conditions Establish Stations A and B “ Secured” state
Establish Station C “Not Secure” state
Steps Action Expected Results Comments
Observe Stations A and B
secured, Station C not secure,
at Chain-A & B control panel.
1 Depress the FES “ Open” Listen for an audible error

Observethe FES closed, at

Chain-A & B control panel.

Indicate pass, when all
expected results are
observed
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6.2.17 Station C Search and Secure Sequence
Purpose To determine if anormal search and secure sequence could be perform. When the last door is closed, the
search and secure is completed after 20sec. at the Station C.
Setup Enable all permits
Conditions Establish Station C “Door 17, “Door 2" closed and “Door 3" opened
Establish Station C ready for “ Search and Secure” state
Steps Action Expected Results Comments
Observe“SB1” lamp flashing,
at the Chain-A panel.
1 Actuate station C “SB1”, at Observe “SB1” lamp steady
the Chain-A panel. ON, at the Chain-A panel.
Observe “ Strobe” lamp(s) are
flashing, at the Chain-A panel.
Listen for repeated message
“Searching Station C, Exit
Immediately” , at the Chain-A
panel
Observe “SB2” lamp flashing,
at the Chain-A panel.
2 Actuate station C “SB2”, at Observe “SB2” lamp steady
the Chain-A panel. ON, at the Chain-A panel.
3 Close Station “Door 1", at the | Observe “Door 1" completely
Chain-A panel. closed, , at the Chain-A panel.
4 Start “ Stopwatch” assoon as | No change of status.
“Door 1" “Closed” green
LED , at the Chain-A panel.
5 Stop “ Stopwatch” as soon as | No change of status.
‘Station C Search” (To ESD-
B) output isON, at Chain-A
control panel.
6 Record “ Stopwatch” time. Recorded time must be within
17-23 seconds Sec.
Indicate pass, when all
expected results are
observed
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6.2.18 Front End Shutter TestCart Panel TestCase3
Purpose To determine that the FES will open while Stations A, B and C secured.
Setup Enableall permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Observe Stations A, B and C
secured, at Chain-A & B
control panel.
2 Depress the FES “ Open” Observe the FES opened, at
button, at the Test Cart Chain-A & B control panel.
control panel.
Indicate pass, when all
expected results are
observed
6.2.19 Front End Shutter EPICS Pand
Purpose To determine that the FES will open and close from EPICS control panel when FESis enable.
Setup Enable dl permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
Observe Stations A, B and C
secured, at Chain-A & B
control panel.
1 Depressthe FES “Open” Observe the FES opened, at
button, at the EPICS control Chain-A & B control panel.
panel.
2 Depressthe FES“ Close’ Observe the FES closed, at
button, at the EPICS control Chain-A & B control panel.
panel.
Indicate pass, when all
expected results are
observed
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6.2.20 Front End Shutter TestCart Pand TestCase4

Purpose To determine that the FES will not open while Stations A and C secured with Station B not secure.
Setup Enableall permits
Conditions Establish Stations A and C “ Secured” state
Establish Station B “Not Secured” state
Steps Action Expected Results Comments
1 Observe Stations A, C
secured, and Station B not
secure, at Chain-A & B
control panel.
2 Depress the FES “ Open” Listen for an audible error
button, at a Test Cart control | indication, fromthexxxx
panel. control panel.
Observe the FES closed, at
Chain-A & B control panel.
Indicate pass, when all
expected results are
observed
6.2.21 Front End Shutter TestCart Panel TestCaseb
Purpose To determine that the FES will not open while Stations B and C secured with Station A not secure.
Setup Enable al permits
Conditions Establish Stations B and C “ Secured” state
Establish Station A “Not Secured” state
Steps Action Expected Results Comments
1 Observe Stations B, C
secured, and Station A not
secure, at Chain-A & B
control panel.
2 Depressthe FES “Open” Listen for an audible error
button, at a Test Cart control | indication, from the xxxx
panel. control panel.
Observe the FES closed, at
Chain-A & B control panel.
Indicate pass, when all
expected results are
observed
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6.2.22 Front End Shutter TestCart Paned TestCaseb

Purpose To determine that the FES will not open while Station C secured with Stations A and B not secure.
Setup Enableall permits
Conditions Establish Station C “ Secured” state
Establish Stations A and B “Not Secured” state
Steps Action Expected Results Comments
1 Observe Station C secured,
Stations A and B not secure,
a Chain-A & B control panel.
2 Depressthe FES “Open” Listen for an audible error
button, at a Test Cart control | indication, from the xxxx
pand. control panel.

Observe the FES closed, at
Chain-A & B control panel.

Indicate pass, when all
expected results are
observed
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7 Station Search and Shutters Tests

71

Purpose

To determine Shutter will not open while Station permits not enable. Test station search pending
and aborts. In addition, door and shutter race conditions,

1.2

Initial conditions below apply to all testsin this section

Pulled out all station “Emergency Stop” buttons

Reset Minor, Serious and Major faults

7.3 Station A Tests

7.3.1 Station A Door 3 Open Button

pushbutton at Station A

indication from Station A

Purpose To determine door 1 and FES race condition, station A door 3will not open while FES isopened.
Setup Enable al permits

Conditions Establish Stations A, B and C “Beam Ready” state

Steps Action Expected Results Comments

1 Depress the FES “open” Listen for an audible error

“User” panel and wait %2 “Door 3’ panel.

second, then depress “ Door

3" “open” pushbutton at

Station A “Door 3" panel.
Observe FES opened green
ON, at Chain-A & B control
panel.

Observe Station A “Door 3"
closed green ON, at Chain-A
& B control panel.

Indicate pass, when all
expected results are
observed
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7.3.2 Station A Door 3 and FES Open Button

Purpose To determine door 3 and FES race condition, station A FESwill not open while door 3is opened.
Setup Enable all permits

Conditions Establish Stations A, B and C “Beam Ready” state

Steps Action Expected Results Comments

1 Depressthe “Door 3’ “Open” | Listen for an audible error

pushbutton at Station A indication from xxxx panel.
“Door 3’ panel and wait %2
second, then depress FES
“Open” pushbutton, at Chain-
A & B control panel.
Observe FES closed red ON,

a Chain-A & B control panel.

Observe Station A “Door 3’
closed green ON, at Chain-A
control panel.

Indicate pass, when all
expected results are
observed

7.3.3 Station A Door 1 Open Button

Purpose To determine door 1 and FES race condition, station A door 1 will not open while FES is opened.
Setup Enable dl permits
Conditions Establish Stations A, B and C “Beam Ready” state
Steps Action Expected Results Comments
1 Depress the FES “open” Listen for an audible error
pushbutton at Station A indication from Station A
“User” panel and wait %2 “Door 1" panel.
second, then depress “Door
1" “open” pushbutton at
Station A “Door 1" panel.
Observe FES opened green
ON, at Chain-A & B control
panel.

Observe Station A “Door 1"
closed green ON, at Chain-A
& B control panel.

Indicate pass, when all
expected results are
observed
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7.3.4 Station A Door 1 and FES Open Button

Purpose To determine door 1 and FES race condition, station A FES will not open while door 1 is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Ready” state
Steps Action Expected Results Comments
1 Depressthe“Door 1" “Open” | Listen for an audible error

pushbutton at Station A indication from xxxx panel.

“Door 1” panel and wait %2

second, then depress FES

“Open” pushbutton, at Chain-

A & B control panel.

Observe FES closed red ON,

a Chain-A & B control panel.

Observe Station A “Door 1"
closed green ON, at Chain-A
control panel.

Indicate pass, when all
expected results are
observed

7.3.5 Station A Door 2 Lock and FES Opened

Purpose To determine station A door 2 will not Unlocked while Station A FES is opened.
Setup Enable dl permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Depressthe “Door 2" Listen for an audible error

“Unlock” pushbutton, at indication from xxxx panel.

Chain-A & B control panel.

Observe FES closed red ON,

at Chain-A & B control panel.

Observe Station A “Door 2"
Locked green ON, at Chain-A
& B control panel.

Indicate pass, when all
expected results are
observed
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7.3.6 Station A Door 2 Unlocked and FES Not Open

Purpose To determine station A FESwill not open while Station A door 2 isunlocked.
Setup Enableall permits
Conditions Establish Stations A, B and C “ Secured” state
Establish Station A “Door 2” Unlocked
Steps Action Expected Results Comments
Observe Station A “Door 2"
UnLocked green ON, at
Chain-A & B control panel.
1 Depressthe Station A FES Listen for an audible error
“Open” button, at Chain-A & | indication from xxxx panel.
B control panel.
Observe FES closed red ON,

at Chain-A & B control panel.

Indicate pass, when all
expected results are
observed

7.3.7 Station A APS Permit

Purpose To determine station A FES will close and will not openwhile Station A “APS’ permit is disabled.
Setup Enableall permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Turn Station A “APS” key to | Observe Station A “APS’
theright thento the left to disabled red ON, at Chain-A
disable APS permit, at Chain- | & B control panel.
A & B control panel.
2 Depressthe Station A FES Listen for an audible error

“Open” button, at Chain-A &
B control panel.

indication from xxxx panel.

Observe FES closed red ON,
at Chain-A & B control panel.

Indicate pass, when all
expected results are
observed
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7.3.8 Sation A User Permit

completely to the left to
disable User permit, at Chain-
A & B control panel.

disabled red ON, at Chain-A
& B control panel.

Purpose To determine Station A FES will close and lose Station A search when Station A “User” permitis
disabled.

Setup Enable all permits

Conditions Establish Stations A, B and C “Beam Active” state

Steps Action Expected Results Comments

1 Turn Station A “User” key Observe Station A “User”

Observe Station A “ Search”
disabled red ON, at Chain-A
& B control panel.

Observe FES closed red ON,
at Chain-A & B control panel.

Indicate pass, when all
expected results are
observed

7.3.9 Station A Search Button 2 Search Sequence

the Chain-A panel.

Purpose To determine Station A “ Search and Secure” will not start with Search Button 2 (SB2).
Setup Enable all permits
Conditions Establish Stations A ready for “ Search and Secure” state
Steps Action Expected Results Comments
Observe station A “SB1” lamp
flashing, at the Chain-A panel.
Observe station A “SB2” lamp
OFF, at the Chain-A panel.
1 Turn ON station A “SB2”, at | Observe no change of status.

Indicate pass, when all
expected results are
observed
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7.3.10 Station A Door 3 Search Pending

closed switch, at the Chain-A
panel.

closed switch ON, at the
Chain-A panel.

Purpose To determine Station A “Search” pending “ Search Button 1” lamp will stop flashing when Station A
door 3isclosed.
Setup Enable all permits
Conditions Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station A “SB1” lamp
flashing, at the Chain-A panel.
1 Turn ON station A “Door 3" Observe station A “Door 3”

Observe station A “SB1” lamp
OFF.

Indicate pass, when all
expected results are
observed

7.3.11 Station A Door 3 Search Abort

“Station A Search Invalid” to
start.

Purpose To determine while “ Search and Securing” Station A, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enableall permits
Conditions Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
1 Observe station A “SB1” lamp
flashing, at the Chain-A panel.
2 Turn ON station A “SB1”,at | Listen for arepeated messages
the Chain-A panel. “Searching Station A EXxit
Immediately”.
3 Turn ON station A “Door 3" Observe “Door 3" closed
closed switch, at the Chain-A | switch ON, at the Chain-A
panel. panel.
Listen for previous message to
end and the new message

Indicate pass, when all
expected results are
observed
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7.3.12 Station A Door 2 Search Pending

closed switch, at the Chain-A
panel.

closed switch OFF, at the
Chain-A panel.

Purpose To determine Station A “ Search” pending “ Search Button 1” lamp will stop flashing when Station A
door 2 is opened.
Setup Enable all permits
Conditions Establish door 2 unlocked state
Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station A “SB1” lamp
flashing, at the Chain-A panel.
1 Turn OFF station A “Door 2" | Observe station A “Door 2"

Observe station A “SB1” lamp
OFF, at the Chain-A panel.

Indicate pass, when all
expected results are
observed

7.3.13 Station A Door 2 Search Abort

closed switch, at the Chain-A
panel.

closed switch OFF, at the
Chain-A panel.

Purpose To determine while “ Search and Securing” Station A, any changes of search conditions will abort the
“ Search and Secure” procedure.
Setup Enable all permits
Conditions Establish door 2 unlocked state
Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station A “SB1” lamp
flashing, at the Chain-A panel.
1 Turn ON station A “SB1”,at | Listen for arepeated messages
the Chain-A panel. “Searching Station A EXxit
Immediately”.
2 Turn OFF station A “Door 2" | Observe station A “Door 2"

Listen for previous message to
end and the new message
“Station A Search Invalid” to
start.

Indicate pass, when all
expected results are
observed
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7.3.14 Station A Door 1 Search Pending

Purpose To determine Station A “Search” pending “ Search Button 1" lamp will stop flashing when Station A
door 1isopened.
Setup Enable all permits
Conditions Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
1 Observe station A “SB1” lamp
flashing, at the Chain-A panel.
2 Turn OFF station A “Door 17 | Observe “Door 1" closed

closed switch, at the Chain-A
panel.

switch OFF, at the Chain-A
panel.

Observe station A “SB1” lamp
OFF, at the Chain-A panel.

Indicate pass, when all
expected results are
observed

7.3.15 Station A Door 1 Search Abort

Purpose To determine while “ Search and Securing” Station A, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enableall permits
Conditions Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
1 Observe station A “SB1” lamp
flashing, at the Chain-A panel.
2 Turn ON station A “SB1”,at | Listen for arepeated messages
the Chain-A panel. “Searching Station A EXxit
Immediately”.
3 Turn OFF station A “Door 1" | Observe “Door 1" closed
closed switch, at the Chain-A | switch OFF, at the Chain-A
panel. panel.
Listen for previous message to
end and the new message

“Station A Search Invalid” to
start.

Indicate pass, when all
expected results are
observed
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7.3.16 Station A Emergency Stop 1 Search Pending

closed switch, at the Chain-A
panel.

OFF, at the Chain-A panel.

Purpose To determine Station A “Search” pending “ Search Button 1" lamp will stop flashing when Station A
Emergency Stop 1is actuated.
Setup Enable all permits
Conditions Establish Stations A “Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station A “SB1” lamp
flashing, at the Chain-A panel.
1 Turn OFF station A “ES1” Observe station A “SB1” lamp

Indicate pass, when all
expected results are
observed

7.3.17 Station A Emergency Stop 1 Search Abort

closed switch, at the Chain-A
panel.

closed switch OFF, at the
Chain-A panel.

Purpose To determine while “ Search and Securing” Station A, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station A “SB1” lamp
flashing, at the Chain-A panel.
1 Turn ON station A “SB1”,at | Listenfor arepeated messages
the Chain-A panel. “Searching Station A Exit
Immediately”.
2 Turn OFF station A “ES1” Observe station A “ESL”

Listen for previous message to
end and the new message
“Station A Search Invalid” to
start.

Indicate pass, when all
expected results are
observed
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7.3.18 Station A Emergency Stop 2 Search Pending

closed switch, at the Chain-A
panel.

OFF, at the Chain-A panel.

Purpose To determine Station A “Search” pending “ Search Button 1" lamp will stop flashing when Station A
Emergency Stop 2 is actuated.
Setup Enable all permits
Conditions Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station A “SB1” lamp
flashing, at the Chain-A panel.
1 Turn OFF station A “ES2” Observe station A “SB1” lamp

Indicate pass, when all
expected results are
observed

7.3.19 Station A Emergency Stop 2 Search Abort

closed switch, at the Chain-A
panel.

closed switch OFF, at the
Chain-A panel.

Purpose To determine while “ Search and Securing” Station A, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station A “SB1” lamp
flashing, at the Chain-A panel.
1 Turn ON station A “SB1”,at | Listen for arepeated messages
the Chain-A panel. “Searching Station A Exit
Immediately”.
2 Turn OFF station A “ES2” Observe station A “ES2”

Listen for previous message to
end and the new message
“Station A Search Invalid” to
start.
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7.3.20 Station A User Key Search Pending

Purpose To determine Station A “ Search” pending “ Search Button 1" lamp will stop flashing when Station A
User key disabled.
Setup Enable all permits
Conditions Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
1 Observe station A “SB1” lamp
flashing, at the Chain-A panel.
2 Turn Station A “User” key Observe station A “SB1” lamp

completely to the left to
disable User permit, at Chain-
A & B control panel.

OFF, at the Chain-A panel.

Indicate pass, when all
expected results are
observed

7.3.21 Station A User Key Search Abort

Purpose To determine while “ Search and Securing” Station A, any changes of search conditionswill abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
1 Observe station A “SB1” lamp
flashing, at the Chain-A panel.
2 Turn ON station A “SB1",at | Listen for arepeated messages
the Chain-A panel. “Searching Station A Exit
Immediately”.
3 Turn Station A “User” key Listen for previous message to

completely to the left to
disable User permit, at Chain-
A & B control panel.

end and the new message
“Station A Search Invalid” to
start.

Indicate pass, when all
expected results are
observed
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7.3.22 Station A Door 3 Open While Search and Securing

Purpose To determine while“ Search and Securing” Station A, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station A “SB1” lamp
flashing, at the Chain-A panel.
1 Turn ON station A “SB1”,at | Listen for arepeated messages
the Chain-A panel. “Searching Station A Exit
Immediately”.
2 Turn ON station A “SB2”,at | Listen for arepeated messages
the Chain-A panel. “Searching Station A Exit
Immediately”.
3 Turn ON station A “Door 3” Observe station A “Door 3"
closed switch, at the Chain-A | closed switch ON, at the
panel. Chain-A panel.
4 Turn OFF station A “Door 3" | Listen for previous message to

closed switch, at the Chain-A
panel.

end and the new message
“Station A Search Invalid” to
start.

Indicate pass, when all
expected results are
observed

7.3.23 Station A Door 1 Open While Search and Securing

Purpose To determine while “ Search and Securing” Station A, any changes of search conditionswill abort the
“Search and Secure” procedure.
Setup Enable dl permits
Conditions Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station A “SB1” lamp
flashing, at the Chain-A panel.
1 Turn ON station A “SB1”,at | Listen for arepeated messages
the Chain-A panel. “Searching Station A Exit
Immediately”.
2 Turn ON station A “SB2", at | Listenfor arepeated messages
the Chain-A panel. “Searching Station A Exit
Immediately”.
3 Turn ON station A “Door 3" Observe “Door 3" closed
closed switch, at the Chain-A | switch ON, at the Chain-A
panel. panel.
4 Turn OFF station A “Door 1" | Listen for previous message to
closed switch, at the Chain-A | end and the new message

panel.

“Station A Search Invalid” to
start.
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Indicate pass, when all
expected results are
observed
7.3.24 Station A Door 1 Emergency Egress 1
Purpose To determineif anormal Emergency Egress could be perform.
Setup Enable all permits
Conditions Establish Stations A Door 1 closed
Steps Action Expected Results Comments
1 Depress the “Emergency Observe Door 1 open, Station
Egress#1” pushbutton, in A enclosure.
Station A enclosure.
Observe on Chain-A PC
monitor fault #474.
2 Depress open pushbutton, at | Observe no changein status.
Station A Door 1 panel.
3 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor” and “ Ser/Mgj”
green LEDs are steady ON.
Indicate pass, when all
expected results are
observed
7.3.25 Station A Door 3 Emergency Egress2
Purpose To determineif anormal Emergency Egress could be perform.
Setup Enable dl permits
Conditions Establish Stations A Door 3 closed
Steps Action Expected Results Comments
1 Depress the “Emergency Observe Door 3 open, Station
Egress#2" pushbutton, in A enclosure.
Station A enclosure.
Observe on Chain-A PC
monitor fault #474.
2 Depress open pushbutton, at | Observe no changein status.
Station A Door 3 panel.
3 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor” and “ Ser/Maj”
green LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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7.3.26 Sation A Search TimelInterval

Purpose To determine that the search message will annunciate for a predetermined timeinterval, during the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations A “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station A “SB1” lamp
flashing, at the Chain-A panel.
1 Simultaneously start Listen for arepeated messages
“Stopwatch” and turn ON “Searching Station A Exit
station A “SB1”, at the Immediately”.
Chain-A panel.
2 Depress “ Stopwatch” Listen for arepeated messages
“Timelap” button assoonas | “Station A Search Invalid”.
“Station A Search Invalid”
message starts.
3 Record thefirst “Timelap” Recorded time must be within
(TD). 90-100 seconds Ssec.
4 Depress“Timelap” button as | No changein status.
soon as “ Station A Search
Invalid’” messages has ended.
5 Record second “ Timelap” Record the differences
(T2). between T2 and T1. Their
difference must be within 10-
15 seconds Sec.
Indicate pass, when all
expected results are
observed
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7.4 Station B Tests

7.4.1 Station B Door 1 Open Button

Pur pose To determine door 1 and FES race condition, station B door 1 will not open while FES is opened.
Setup - Enableall permits
Conditions | - Establish Stations A, B and C “Beam Ready” state
Steps Action Expected Results Comments
1 Depressthe FES “ open” Listen for an audible error
pushbutton at Station B indication from Station B
“User” panel and wait %2 “Door 1" panel.

second, then depress “ Door
1” “open” pushbutton at
Station B “Door 1” panel.

Observe FES opened green
ON, at Chain-A & B control
panel.

Observe Station B “Door 1"
closed green ON, at Chain-A
& B control panel.

Indicate pass, when all
expected results are
observed
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7.4.2 Station B Door 1 and FES Open Button

Purpose To determine door 1 and FES race condition, station B FES will not open while door 1 is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Ready” state
Steps Action Expected Results Comments
1 Depressthe “Door 1" “Open” | Listen for an audible error

pushbutton at Station B indication from xxxx panel.

“Door 1” panel and wait %2

second, then depress FES

“Open” pushbutton, at Chain-

A & B control panel.

Observe FES closed red ON,

a Chain-A & B control panel.

Observe Station B “Door 1"
closed green ON, at Chain-A
control panel.

Indicate pass, when all
expected results are
observed

7.4.3 Station B Door 2 Lock and FES Opened

Purpose To determine station B door 2 will not Unlocked while Station B FES is opened.
Setup Enable dl permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Depress the Station B “Door Listen for an audible error

2" “Unlock” pushbutton, at indication from xxxx pandl.

Chain-A & B control panel.

Observe FES closed red ON,

at Chain-A & B control panel.

Observe Station B “Door 2"
Locked green ON, at Chain-A
& B control panel.

Indicate pass, when all
expected results are
observed
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7.4.4 Station B Door 2 Unlocked and FES Not Open

Purpose To determine station B FES will not open while Station B door 2 is unlocked.
Setup Enableall permits
Conditions Establish Stations A, B and C “ Secured” state
Establish Station B “Door 2" Unlocked
Steps Action Expected Results Comments
Observe Station B “Door 2"
UnLocked green ON, at
Chain-A & B control panel.
1 Depressthe Station B FES Listen for an audible error
“Open” button, at Chain-A & | indication from xxxx panel.
B control panel.
Observe FES closed red ON,

at Chain-A & B control panel.

Indicate pass, when all
expected results are
observed

745 Station B APS Per mit

Purpose To determine station B FES will close and will not open while Station B “APS’ permit is disabled.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Turn Station B “APS” key to | Observe Station B “APS”
theright then to the left to disabled red ON, at Chain-A
disable APS permit, at Chain- | & B control panel.
A & B control panel.
2 Depressthe Station B FES Listen for an audible error

“Open” button, at Chain-A &
B control panel.

indication from xxxx panel.

Observe FES closed red ON,
at Chain-A & B control panel.

Indicate pass, when all
expected results are
observed
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746 Sation B User Permit

completely to the left to
disable User permit, at Chain-
A & B control panel.

disabled red ON, at Chain-A
& B control panel.

Purpose To determine Station B FES will close and lose Station B search when Station B “User” permit is
disabled.

Setup Enable all permits

Conditions Establish Stations A, B and C “Beam Active” state

Steps Action Expected Results Comments

1 Turn Station B “User” key Observe Station B “User”

Observe Station B “ Search”
disabled red ON, at Chain-A
& B control panel.

Observe FES closed red ON,
at Chain-A & B control panel.

Indicate pass, when all
expected results are
observed

7.4.7 Station B Search Button 2 Search Sequence

the Chain-A panel.

Purpose To determine Station B “ Search and Secure” will not start with pushing Search Button 2 (SB2) .
Setup Enable all permits
Conditions Establish Stations B ready for “ Search and Secure” state
Steps Action Expected Results Comments
Observe station B “SB1" lamp
flashing, at the Chain-A pandl.
Observe station B “SB2” lamp
OFF, at the Chain-A panel.
1 Turn ON station B “SB2”, at Observe no change of status.

Indicate pass, when all
expected results are
observed
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7.4.8 Station B Door 1 Search Pending

closed switch, at the Chain-A
panel.

closed switch ON, at the
Chain-A panel.

Purpose To determine Station B “Search” pending “ Search Button 1" lamp will stop flashing when Station B
door 1isclosed.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1" lamp
flashing, at the Chain-A panel.
1 Turn ON station B “Daoor 1” Observe station B “Door 1”

Observe station B “SB1" lamp
OFF, at the Chain-A pand.

Indicate pass, when all
expected results are
observed

749 Station B Door 1 Search Abort

“Station B Search Invalid” to
start.

Purpose To determine while “ Search and Securing” Station B, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enableall permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1" lamp
flashing, at the Chain-A panel.
1 Turn ON station B “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station B Exit
Immediately”.
2 Turn ON station B “Door 1" Observe station B “Door 1"
closed switch, at the Chain-A | closed switch ON, at the
panel. Chain-A panel.
Listen for previous message to
end and the new message

Indicate pass, when all
expected results are
observed
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7.4.10 Station B Door 2 Search Pending

closed switch, at the Chain-A
panel.

closed switch OFF, at the
Chain-A panel.

Purpose To determine Station B “Search” pending “ Search Button 1" lamp will stop flashing when Station B
door 2 is opened.
Setup Enable all permits
Conditions Establish Station B door unlocked state
Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1” lamp
flashing, at the Chain-A panel.
1 Turn OFF station B “Door 2" | Observe station B “Door 2"

Observe station B “SB1” lamp
OFF, at the Chain-A panel.

Indicate pass, when all
expected results are
observed

7.4.11 Station B Door 2 Search Abort

“Station B Search Invalid” to
start.

Purpose To determine while “ Search and Securing” Station B, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable al permits
Conditions Establish Station B door unlocked state
Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1" lamp
flashing, at the Chain-A panel.
1 Turn ON station B “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station B Exit
Immediately”.
2 Turn OFF station B “Door 2" | Observe station B “Door 2"
closed switch, at the Chain-A | closed switch OFF, at the
panel. Chain-A panel.
Listen for previous message to
end and the new message

Indicate pass, when all
expected results are
observed
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7.4.12 Station B Emergency Stop 1 Search Pending

closed switch, at the Chain-A
panel.

OFF, at the Chain-A panel.

Purpose To determine Station B “Search” pending “ Search Button 1" lamp will stop flashing when Station B
Emergency Stop 1is actuated.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1" lamp
flashing, at the Chain-A panel.
1 Turn OFF station B “ES1” Observe station B “SB1” lamp

Indicate pass, when all
expected results are
observed

7.4.13 Station B Emergency Stop 1 Search Abort

closed switch, at the Chain-A
panel.

closed switch OFF, at the
Chain-A panel.

Purpose To determine while “ Search and Securing” Station B, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1” lamp
flashing, at the Chain-A panel.
1 Turn ON station B “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station B Exit
Immediately”.
2 Turn OFF station B “ES1” Observe station B “ES1”

Listen for previous message to
end and the new message
“Station B Search Invalid” to
start.

Indicate pass, when all
expected results are
observed
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7.4.14 Station B Emergency Stop 2 Search Pending

closed switch, at the Chain-A
panel.

OFF, at the Chain-A panel.

Purpose To determine Station B “ Search” pending “ Search Button 2" lamp will stop flashing when Station B
Emergency Stop 2 is actuated.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1" lamp
flashing, at the Chain-A panel.
1 Turn OFF station B “ES2” Observe station B “SB1” lamp

Indicate pass, when all
expected results are
observed

7.4.15 Station B Emergency Stop 2 Search Abort

closed switch, at the Chain-A
panel.

closed switch OFF, at the
Chain-A panel.

Purpose To determine while “ Search and Securing” Station B, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1” lamp
flashing, at the Chain-A panel.
1 Turn ON station B “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station B Exit
Immediately”.
2 Turn OFF station B “ES2” Observe station B “ES2”

Listen for previous message to
end and the new message
“Station B Search Invalid” to
start.

Indicate pass, when all
expected results are
observed
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7.4.16 Station B Emergency Stop 3 Search Pending

closed switch, at the Chain-A
panel.

OFF, at the Chain-A panel.

Purpose To determine Station B “Search” pending “ Search Button 3" lamp will stop flashing when Station B
Emergency Stop 3is actuated.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1" lamp
flashing, at the Chain-A panel.
1 Turn OFF station B “ES3” Observe station B “SB1” lamp

Indicate pass, when all
expected results are
observed

7.4.17 Station B Emergency Stop 3 Search Abort

closed switch, at the Chain-A
panel.

closed switch OFF, at the
Chain-A panel.

Purpose To determine while “ Search and Securing” Station B, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1” lamp
flashing, at the Chain-A panel.
1 Turn ON station B “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station B Exit
Immediately”.
2 Turn OFF station B “ES3” Observe station B “ES3”

Listen for previous message to
end and the new message
“Station B Search Invalid” to
start.

Indicate pass, when all
expected results are
observed
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7.4.18 Station B User Key Search Pending

completely to the left to
disable User permit, at Chain-
A & B control panel.

OFF, at the Chain-A panel.

Purpose To determine Station B “ Search” pending “ Search Button 1” lamp will stop flashing when Station B
User key disabled.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1" lamp
flashing, at the Chain-A panel.
1 Turn Station B “User” key Observe station B “SB1” lamp

Indicate pass, when all
expected results are
observed

7.4.19 Station B User Key Search Abort

completely to the left to
disable User permit, at Chain-
A & B control panel.

end and the new message
“Station B Search Invalid” to
start.

Purpose To determine while “ Search and Securing” Station B, any changes of search conditionswill abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1” lamp
flashing, at the Chain-A panel.
1 Turn ON station B “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station B Exit
Immediately”.
2 Turn Station B “User” key Listen for previous message to

Indicate pass, when all
expected results are
observed
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7.4.20 Station B Door 1 Open While Search and Securing

Purpose To determine while “ Search and Securing” Station B, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
1 Observe station B “SB1" lamp
flashing, at the Chain-A panel.
2 Turn ON station B “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station B Exit
Immediately”.
3 Turn ON station B “Door 1" Observe station B “Door 1"
closed switch, at the Chain-A | closed switch ON, at the
panel. Chain-A panel.
4 Turn OFF station B “Door 1” | Listen for previous message to
closed switch, at the Chain-A | end and the new message
panel. “Station B Search Invalid” to
start.
Indicate pass, when all
expected results are
observed
7.4.21 Station B Door 1 Emergency Egress1
Purpose To determineif anormal Emergency Egress could be perform.
Setup Enable all permits
Conditions Establish Stations B Door 1 closed
Steps Action Expected Results Comments
1 Depress the “Emergency Observe Door 1 open, Station
Egress#1” pushbutton, in B enclosure.
Station B enclosure.
Observe on Chain-A PC
monitor fault #474.
2 Depress open pushbutton, at | Observe no changein status.
Station B Door 1 panel.
3 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor” and “ Ser/Magj”
green LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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7.4.22 Station B Search Time Interval

Purpose To determine that the search message will annunciate for a predetermined timeinterval, during the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station B “SB1" lamp
flashing, at the Chain-A panel.
1 Simultaneously start Listen for arepeated messages
“Stopwatch” and turn ON “Searching Station B Exit
station B “SB1”, at the Immediately”.
Chain-A panel.
2 Depress “ Stopwatch” Listen for arepeated messages
“Timelap” button assoonas | “Station B Search Invalid”.
“ Station B Search Invalid”
message starts.
3 Record thefirst “Timelap” Recorded time must be within
(TD). 90-100 seconds Ssec.
4 Depress“Timelap” button as | No changein status.
soon as “ Station B Search
Invalid’” messages has ended.
5 Record second “ Timelap” Record the differences
(T2). between T2 and T1. Their
difference must be within 10-
15 seconds Sec.
Indicate pass, when all
expected results are
observed
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75 Station C Tests

7.5.1 Station C Door 1 Open Button

Purpose To determine door 1 and FES race condition, station C door 1 will not open while FESis opened.
Setup - Enableall permits
Conditions | - Establish Stations A, B and C “Beam Ready” state
Steps Action Expected Results Comments
1 Depressthe FES “ open” Listen for an audible error
pushbutton at Station C indication from Station C
“User” panel and wait %2 “Door 1" panel.

second, then depress “ Door
1” “open” pushbutton at
Station C “Door 1” panel.

Observe FES opened green
ON, at Chain-A & B control
panel.

Observe Station C “Door 1"
closed green ON, at Chain-A
& B control panel.

Indicate pass, when all
expected results are
observed
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7.5.2 Station C Door 1 and FES Open Button

Purpose To determine door 1 and FES race condition, station C FES will not open while door 1 is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Ready” state
Steps Action Expected Results Comments
1 Depressthe “Door 1" “Open” | Listen for an audible error

pushbutton at Station C indication from xxxx panel.

“Door 1” panel and wait %2

second, then depress FES

“Open” pushbutton, at Chain-

A & B control panel.

Observe FES closed red ON,

a Chain-A & B control panel.

Observe Station C “Door 1”
closed green ON, at Chain-A
control panel.

Indicate pass, when all
expected results are
observed

7.5.3 Station C Door 2 Lock and FES Opened

Purpose To determine station C door 2 will not Unlocked while Station C FES is opened.
Setup Enable dl permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Depress the Station C “Door Listen for an audible error

2" “Unlock” pushbutton, at indication from xxxx pandl.

Chain-A & B control panel.

Observe FES closed red ON,

at Chain-A & B control panel.

Observe Station C “Door 2"
Locked green ON, at Chain-A
& B control panel.

Indicate pass, when all
expected results are
observed
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7.5.4 Station C Door 2 Unlocked and FES Not Open

Purpose To determine station C FES will not open while Station C door 2 is unlocked.
Setup Enableall permits
Conditions Establish Stations A, B and C “ Secured” state
Establish Station C “Door 2" Unlocked
Steps Action Expected Results Comments
Observe Station C “Door 2"
UnLocked green ON, at
Chain-A & B control panel.
1 Depressthe Station C FES Listen for an audible error
“Open” button, at Chain-A & | indication from xxxx panel.
B control panel.
Observe FES closed red ON,

at Chain-A & B control panel.

Indicate pass, when all
expected results are
observed

75.5 Station C APS Permit

Purpose To determine station C FES will close and will not open while Station C “APS’ permit is disabled.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Turn Station C “APS” key to | Observe Station C “APS’
theright then to the left to disabled red ON, at Chain-A
disable APS permit, at Chain- | & B control panel.
A & B control panel.
2 Depressthe Station C FES Listen for an audible error

“Open” button, at Chain-A &
B control panel.

indication from xxxx panel.

Observe FES closed red ON,
at Chain-A & B control panel.

Indicate pass, when all
expected results are
observed
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756 Sation C User Permit

completely to the left to
disable User permit, at Chain-
A & B control panel.

disabled red ON, at Chain-A
& B control panel.

Purpose To determine Station C FESwill close and lose Station C search when Station C “User” permit is
disabled.

Setup Enable all permits

Conditions Establish Stations A, B and C “Beam Active” state

Steps Action Expected Results Comments

1 Turn Station C “User” key Observe Station C “User”

Observe Station C “ Search”
disabled red ON, at Chain-A
& B control panel.

Observe FES closed red ON,
at Chain-A & B control panel.

Indicate pass, when all
expected results are
observed

7.5.7 Station C Search Button 2 Search Sequence

the Chain-A panel.

Purpose To determine Station C “ Search and Secure” will not start with pushing Search Button 2 (SB2) .
Setup Enable all permits
Conditions Establish Stations C ready for “ Search and Secure” state
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A pandl.
Observe station C “SB2” lamp
OFF, at the Chain-A panel.
1 Turn ON station C “SB2”, at Observe no change of status.

Indicate pass, when all
expected results are
observed
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7.5.8 Station C Door 1 Search Pending

closed switch, at the Chain-A
panel.

closed switch ON, at the
Chain-A panel.

Purpose To determine Station C “Search” pending “ Search Button 1” lamp will stop flashing when Station C
door 1isclosed.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A panel.
1 Turn ON station C “Daoor 1” Observe station C “Door 1”

Observe station C “SB1" lamp
OFF, at the Chain-A pand.

Indicate pass, when all
expected results are
observed

759 Sation C Door 1 Search Abort

“Station C Search Invalid” to
start.

Purpose To determine while “ Search and Securing” Station C, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enableall permits
Conditions Establish Stations C “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A panel.
1 Turn ON station C “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station C Exit
Immediately”.
2 Turn ON station C “Door 1" Observe station C “Door 1"
closed switch, at the Chain-A | closed switch ON, at the
panel. Chain-A panel.
Listen for previous message to
end and the new message

Indicate pass, when all
expected results are
observed
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7.5.10 Station C Door 2 Search Pending

closed switch, at the Chain-A
panel.

closed switch OFF, at the
Chain-A panel.

Purpose To determine Station C “Search” pending “ Search Button 1” lamp will stop flashing when Station C
door 2 is opened.
Setup Enable all permits
Conditions Establish Station C door unlocked state
Establish Stations C “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1” lamp
flashing, at the Chain-A panel.
1 Turn OFF station C “Door 2" | Observe station C “Door 2"

Observe station C “SB1” lamp
OFF, at the Chain-A panel.

Indicate pass, when all
expected results are
observed

7.5.11 Station C Door 2 Search Abort

“Station C Search Invalid” to
start.

Purpose To determine while “ Search and Securing” Station C, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable al permits
Conditions Establish Station C door unlocked state
Establish Stations C “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A panel.
1 Turn ON station C “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station C Exit
Immediately”.
2 Turn OFF station C “Door 2" | Observe station C “Door 2"
closed switch, at the Chain-A | closed switch OFF, at the
panel. Chain-A panel.
Listen for previous message to
end and the new message

Indicate pass, when all
expected results are
observed
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7.5.12 Station C Emergency Stop 1 Search Pending

closed switch, at the Chain-A
panel.

OFF, at the Chain-A panel.

Purpose To determine Station C “Search” pending “ Search Button 1” lamp will stop flashing when Station C
Emergency Stop 1is actuated.
Setup Enable all permits
Conditions Establish Stations C “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A panel.
1 Turn OFF station C“ES1” Observe station C “SB1” lamp

Indicate pass, when all
expected results are
observed

7.5.13 Station C Emergency Stop 1 Search Abort

closed switch, at the Chain-A
panel.

closed switch OFF, at the
Chain-A panel.

Purpose To determine while “ Search and Securing” Station C, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations C “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A panel.
1 Turn ON station C “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station C Exit
Immediately”.
2 Turn OFF station C “ES1” Observe station C “ES1”

Listen for previous message to
end and the new message
“Station C Search Invalid” to
start.

Indicate pass, when all
expected results are
observed
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7.5.14 Station C Emergency Stop 2 Search Pending

closed switch, at the Chain-A
panel.

OFF, at the Chain-A panel.

Purpose To determine Station C “ Search” pending “ Search Button 2" lamp will stop flashing when Station C
Emergency Stop 2 is actuated.
Setup Enable all permits
Conditions Establish Stations C “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A panel.
1 Turn OFF station C “ES2” Observe station C “SB1” lamp

Indicate pass, when all
expected results are
observed

7.5.15 Station C Emergency Stop 2 Search Abort

closed switch, at the Chain-A
panel.

closed switch OFF, at the
Chain-A panel.

Purpose To determine while “ Search and Securing” Station C, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations C “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A panel.
1 Turn ON station C “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station C Exit
Immediately”.
2 Turn OFF station C “ES2” Observe station C “ES2”

Listen for previous message to
end and the new message
“Station C Search Invalid” to
start.

Indicate pass, when all
expected results are
observed
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7.5.16 Station C Emergency Stop 3 Search Pending

closed switch, at the Chain-A
panel.

OFF, at the Chain-A panel.

Purpose To determine Station C “Search” pending “ Search Button 3" lamp will stop flashing when Station C
Emergency Stop 3is actuated.
Setup Enable all permits
Conditions Establish Stations B “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A panel.
1 Turn OFF station C“ES3” Observe station C “SB1” lamp

Indicate pass, when all
expected results are
observed

7.5.17 Station C Emergency Stop 3 Search Abort

closed switch, at the Chain-A
panel.

closed switch OFF, at the
Chain-A panel.

Purpose To determine while “ Search and Securing” Station C, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations C “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A panel.
1 Turn ON station C “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station B Exit
Immediately”.
2 Turn OFF station C “ES3” Observe station C “ES3”

Listen for previous message to
end and the new message
“Station C Search Invalid” to
start.

Indicate pass, when all
expected results are
observed
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7.5.18 Station C User Key Search Pending

completely to the left to
disable User permit, at Chain-
A & B control panel.

OFF, at the Chain-A panel.

Purpose To determine Station C “ Search” pending “ Search Button 1” lamp will stop flashing when StationC
User key disabled.
Setup Enable all permits
Conditions Establish Stations C “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A panel.
1 Turn Station C “User” key Observe station C “SB1” lamp

Indicate pass, when all
expected results are
observed

7.5.19 Station C User Key Search Abort

completely to the left to
disable User permit, at Chain-
A & B control panel.

end and the new message
“Station C Search Invalid” to
start.

Purpose To determine while “ Search and Securing” Station C, any changes of search conditionswill abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations C “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1” lamp
flashing, at the Chain-A panel.
1 Turn ON station C “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station C Exit
Immediately”.
2 Turn Station C “User” key Listen for previous message to

Indicate pass, when all
expected results are
observed

ANL-242 (3-83)




ARGONNE NATIONAL LABORATORY 4104013001-00003-00
Rev. Approved | Date
L aboratory Smulation-Test Procedurefor the Generation-3 Per sonnel
Safety System Page 70 of 156

7.5.20 Station C Door 1 Open While Search and Securing

Purpose To determine while “ Search and Securing” Station C, any changes of search conditions will abort the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations C “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A panel.
1 Turn ON station C “SB1”, at Listen for arepeated messages
the Chain-A panel. “Searching Station C Exit
Immediately”.
2 Turn ON station C “Door 1" Observe station C “Door 1"
closed switch, at the Chain-A | closed switch ON, at the
panel. Chain-A panel.
3 Turn OFF station C “Door 1” | Listen for previous message to
closed switch, at the Chain-A | end and the new message
panel. “Station C Search Invalid” to
start.
Indicate pass, when all
expected results are
observed
7.5.21 Station C Door 1 Emergency Egress 1
Purpose To determineif anormal Emergency Egress could be perform.
Setup Enable all permits
Conditions Establish Stations C Door 1 closed
Steps Action Expected Results Comments
1 Depress the “Emergency Observe Door 1 open, Station
Egress#1” pushbutton, in C enclosure.
Station C enclosure.
Observe on Chain-A PC
monitor fault #474.
2 Depress open pushbutton, at | Observe no changein status.
Station C Door 1 panel.
3 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor” and “ Ser/Magj”
green LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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7.5.22 Sation C Search TimeInterval

Purpose To determine that the search message will annunciate for a predetermined timeinterval, during the
“Search and Secure” procedure.
Setup Enable all permits
Conditions Establish Stations C “ Search and Secure” pending SB1 flashing
Steps Action Expected Results Comments
Observe station C “SB1" lamp
flashing, at the Chain-A panel.
1 Simultaneously start Listen for arepeated messages
“Stopwatch” and turn ON “Searching Station C Exit
station C “SB1”, at the Immediately”.
Chain-A panel.
2 Depress “ Stopwatch” Listen for arepeated messages
“Timelap” button assoonas | “Station C Search Invalid”.
“Station C Search Invalid”
message starts.
3 Record thefirst “Timelap” Recorded time must be within
(TD). 90-100 seconds Ssec.
4 Depress“Timelap” button as | No changein status.
soon as “ Station C Search
Invalid’” messages has ended.
5 Record second “ Timelap” Record the differences
(T2). between T2 and T1. Their
difference must be within 10-
15 seconds Sec.
Indicate pass, when all
expected results are
observed
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8 System Fault and Permit Tests

8.1 Purpose

To determineif acritical devicewill closeand will not open whileits permit is disabled, and when

fault is present.

8.2

PS1 Opened

PS2, SS1 and SS2 Closed

Initial conditions below apply to all testsin this section

Pulled out all station “ Emergency Stop” buttons

Reset Minor, Seriousand Major faults

8.2.1 Chain-A Global Online Per mit

Purpose To determine the FES will close and will not open while “Chain A global online” permit is disabled.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Disable Chain-A global Observe “Global Online”
online permit, at Chain-A & green OFF, at Chain-A & B
B control panel. control panel.
Observe FES closed red ON,
at Chain-A & B control panel.
2 Depressthe Station A FES Listen for an audible error
“Open” button, at Chain-A & | indication from xxxx panel.
B control panel.
Observe FES closed red ON,
at Chain-A & B control panel.
3 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious’ and
“Magjor” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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8.2.2 Chain-B Global Online Permit

Purpose To determine the FES will close and will not open while “Chain B global online” permit is disabled.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Disable Chain-B global Observe “Global Online” red
online permit, at Chain-A & ON, a Chain-A & B control
B control panel. panel.
Observe FES closed red ON,
at Chain-A & B control panel.
2 Depressthe Station A FES Listen for an audible error
“Open” button, at Chain-A & | indication from xxxx panel.
B control panel.
Observe FES closed red ON,
at Chain-A & B control panel.
3 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

8.2.3 Chain-A <3ps Feedback Permit

Purpose To determine the FES will close and will not open while “Chain A <3psi Feedback™ permit is disabled.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active’ state
Steps Action Expected Results Comments
1 Disable Chain-A <3psi Observe FES closed red ON,
feedback permit, at Chain-A at Chain-A & B control panel.
& B control panel.
2 Depressthe Station A FES Listen for an audible error
“Open” button, at Chain-A & | indication from xxxx panel.
B control panel.
Observe FES closed red ON,
at Chain-A & B control panel.
3 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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8.2.4 Chain-B <3ps Feedback Permit

Purpose To determine the FES will close and will not open while “Chain B <3psi Feedback” permit is disabled.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Disable Chain-B <3psi Observe FES closed red ON,
feedback permit, at Chain-A at Chain-A & B control panel.
& B control panel.
2 Depressthe Station A FES Listen for an audible error
“Open” button, at Chain-A & | indication from xxxx panel.
B control panel.
Observe FES closed red ON,
a Chain-A & B control panel.
3 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

8.25 FESFEEPS Permit

Purpose To determine the FES will close and will not open while “FEEPS’ permit is disabled.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Disable FEEPS permit, at Observe FES closed red ON,
Chain-A & B control panel. at Chain-A & B control panel.
Observe FEEPS red ON, at
Chain-A & B control panel.
2 Depressthe Station A FES Listen for an audible error
“Open” button, at Chain-A & | indication from xxxx panel.
B control panel.
Observe FES closed red ON,

at Chain-A & B control panel.

Observe on Station A “User”
panel, “Minor”, “Serious’ and
“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

ANL-242 (3-83)




ARGONNE NATIONAL LABORATORY 4104013001-00003-00
Rev. Date
L aboratory Smulation-Test Procedurefor the Generation-3 Per sonnel
Page 156

Safety System

8.26 FESACISPermit

Purpose To determine the FES will close and will not open while “ACIS’ permit is disabled.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active’ state
Steps Action Expected Results Comments
1 Disable ACIS permit, at Observe FES closed red ON,
Chain-A & B control panel. at Chain-A & B control panel.
Observe ACISred ON, at
Chain-A & B control panel.
2 Depressthe Station A FES Listen for an audible error
“Open” button, at Chain-A & | indication from xxxx panel.
B control panel.
Observe FES closed red ON,

a Chain-A & B control panel.

Observe on Station A “User”
panel, “Minor”, “Serious” and
“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

8.2.7 FES>60ps Permit

Purpose To determine the FES will close and will not open while “FES >60psi” permit is disabled.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Disable FES >60psi permit, Observe FES closed red ON,

a Chain-A & B control a Chain-A & B control panel.

panel.
2 Depressthe Station A FES Listen for an audible error

“Open” button, at Chain-A & | indication from xxxx panel.

B control panel.

Observe FES closed red ON,

at Chain-A & B control panel.

Indicate pass, when all
expected results are
observed
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9 Serious Fault Associated with Front End Shutter Tests

9.1

Purpose
To determine if PLC will generate a Serious Fault and maintain Storage Ring (SR) permit, when a

critical device of the FESfalls.

9.2

PS1, PS2, SS1 and SS2 Closed

Initial conditions below apply to all testsin this section

Pulled out all station “Emergency Stop” buttons

Reset Minor, Seriousand Major faults

9.3 Front End Shutter Switch Chain-A Serious Fault

9.3.1 PS1 No Switch

Purpose To determine the Chain-A PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-A PS1 No Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS1 Chain-A closed Observe Chain-A Storage
switch and openiit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious’ key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.
Indicate pass, when all
expected resultsare
observed
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9.3.2 PS1 Both Switch

Purpose To determine the Chain-A PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-A PS1 Both Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS1 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

9.3.3 PS1 Mixup Switch

Purpose To determine the Chain-A PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-A PS1 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS1 Chain-A and Observe Chain-A Storage
create mixup, a Chain-A & Ring permit ON, at the Chain-
B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious’ key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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9.3.4 PS2 No Switch

Purpose To determine the Chain-A PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-A PS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-A closed Observe Chain-A Storage
switch and openiit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when al
expected results are
observed

9.3.5 PS2Both Switch

Purpose To determine the Chain-A PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-A PS2 Both Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious’ key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

ANL-242 (3-83)




ARGONNE NATIONAL LABORATORY 4104013001-00003-00

Rev. Approved | Date

Laboratory Smulation-Test Procedurefor the Gener ation-3 Per sonnel
y Simuiat rocedy ! Page 79 of 156

Safety System

9.36 PS2Mixup Switch

Purpose To determine the Chain-A PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-A PS2 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-A and Observe Chain-A Storage
create mixup, a Chain-A & Ring permit ON, at the Chain-
B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

9.3.7 SS1 No Switch

Purpose To determine the Chain-A PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-A SS1 No Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-A closed Observe Chain-A Storage
switch and openiit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious’ key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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9.3.8 SSl1 Both Switch

Purpose To determine the Chain-A PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-A SS1 Both Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

9.3.9 SS1 Mixup Switch

Purpose To determine the Chain-A PLC will generate a Serious fault and maintain Storage Ring permit, Chain-A
SS1 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-A and Observe Chain-A Storage
create mixup, a Chain-A & Ring permit ON, at the Chain-
B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious’ key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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9.3.10 SS2 No Switch

Purpose To determine the Chain-A PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-A SS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-A closed Observe Chain-A Storage
switch and openiit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious” and

“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

9.3.11 SS2 Both Switch

Purpose To determine the Chain-A PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-A SS2 Both Switch occurs.
Setup Enable al permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious’ key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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9.3.12 SS2 Mixup Switch
Purpose To determine the Chain-A PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-A SS2 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-A and Observe Chain-A Storage
create mixup, a Chain-A & Ring permit ON, at the Chain-
B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious” and
“Magjor” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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9.4 Front End Shutter Switch Chain-B Serious Fault

9.4.1 PS1 No Switch

Purpose To determine the Chain-B PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-B PS1 No Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS1 Chain-B closed Observe Chain-B Storage
switch and openit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

9.4.2 PS1 Both Switch

Purpose To determine the Chain-B PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-B PS1 Both Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS1 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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9.4.3 PS1 Mixup Switch

Purpose To determine the Chain-B PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-B PS1 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS1 Chain-B and Observe Chain-B Storage
create mixup, a Chain-A & Ring permit ON, at the Chain-
B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

9.4.4 PS2 No Switch

Purpose To determine the Chain-B PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-B PS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-B closed Observe Chain-B Storage
switch and openiit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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9.45 PS2Both Switch

Purpose To determine the Chain-B PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-B PS2 Both Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious’ and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

9.4.6 PS2Mixup Switch

Purpose To determine the Chain-B PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-B PS2 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-B and Observe Chain-B Storage
create mixup, a Chain-A & Ring permit ON, at the Chain-
B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious’ key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

ANL-242 (3-83)




ARGONNE NATIONAL LABORATORY 4104013001-00003-00
Rev. Approved | Date
L aboratory Smulation-Test Procedurefor the Generation-3 Per sonnel P 86 ¢ 156
Safety System age 0

9.4.7 SS1 No Switch

Purpose To determine the Chain-B PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-B SS1 No Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-B closed Observe Chain-B Storage
switch and openiit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious” and
“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

9.4.8 SSl1 Both Switch

Purpose To determine the Chain-B PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-B SS1 Both Switch occurs.
Setup Enable al permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious’ key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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9.4.9 SS1 Mixup Switch

Purpose To determine the Chain-B PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-B SS1 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-B and Observe Chain-B Storage
create mixup, a Chain-A & Ring permit ON, at the Chain-
B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

9.4.10 SS2 No Switch

Purpose To determine the Chain-B PLC will generate a Serious fault and maintain Storage Ring permit, when
Chain-B SS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-B closed Observe Chain-B Storage
switch and openiit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious’ key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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9.4.11 SS2 Both Switch

Purpose To determine the Chain-B PLC will generate a Serious fault and maintain Storage Ring permit, Chain-B
SS2 Both Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit ON, at the Chain-
A & B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious” and

“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

9.4.12 SS2 Mixup Switch

Purpose To determine the Chain-B PLC will generate a Serious fault and maintain Storage Ring permit, Chain-B
SS2 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-B and Observe Chain-B Storage
create mixup, a Chain-A & Ring permit ON, at the Chain-
B control panel. A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Serious’ key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Magjor’ LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10 Magor Fault Associated with Front End Shutter Tests
10.1 Purpose

To determineif PLC will generate aMajor Fault and remove Storage Ring (SR) permit, when a
critical device of the FESfails.

10.2 Initial conditions below apply to all testsin this section
PS1 Opened
PS2, SS1 and SS2 Closed
Pulled out all station “ Emergency Stop” buttons
Reset Minor, Seriousand Major faults

10.3 Front End Shutter Switch Chain-A Major Fault Station A

10.3.1 PS2 No Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A PS2 No Switch occurs.
Setup - Enableal permits
Conditions | -  Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-A closed Observe Chain-A Storage
switch and openiit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.

Observe Chain-A Fault #64, at
Chain-A monitor.

2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.3.2 PS2 Both Switch
Purpose To determine the Chain-A PLC will generate a Major fault and remove Storage Ring permit, when
Chain-A PS2 Both Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.3.3 PS2 Mixup Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A PS2 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-A and Observe Chain-A Storage
create mixup, at Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

10.3.4 SS1 No Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A SS1 No Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-A closed Observe Chain-A Storage
switch and openiit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle“Magjor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.3.5 SS1 Both Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A SS1 Both Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed

10.3.6 SS1 Mixup Switch

Purpose To determine the Chain-A PLC will generate a Magjor fault and remove Storage Ring permit, Chain-A
SS1 Mixup Switch occurs.

Setup - Enabledl permits
Conditions | -  Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-A and Observe Chain-A Storage
create mixup, a Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle“Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.3.7 SS2 No Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A SS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-A closed Observe Chain-A Storage
switch and openit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

10.3.8 SS2 Both Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A SS2 Both Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle“Magjor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.3.9 SS2 Mixup Switch
Purpose To determine the Chain-A PLC will generate a Major fault and remove Storage Ring permit, when
Chain-A SS2 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-A and Observe Chain-A Storage
create mixup, at Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.4 Front End Shutter Switch Chain-B Major Fault Station A

10.4.1 PS2 No Switch

Purpose To determine the Chain-B PLC will generate a Mgjor fault and remove Storage Ring permit, when
Chain-B PS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-B closed Observe Chain-B Storage
switch and open it, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle“Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.4.2 PS2 Both Switch

Purpose To determine the Chain-B PLC will generate a Major fault and remove Storage Ring permit, when
Chain-B PS2 Both Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

10.4.3 PS2 Mixup Switch

Purpose To determine the Chain-B PLC will generate a Major fault and remove Storage Ring permit, when
Chain-B PS2 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-B and Observe Chain-B Storage
create mixup, a Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle“Magjor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.4.4 SS1 No Switch

Purpose To determine the Chain-B PLC will generate a Major fault and remove Storage Ring permit, when
Chain-B SS1 No Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-B closed Observe Chain-B Storage
switch and openit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

10.4.5 SS1 Both Switch

Purpose To determine the Chain-B PLC will generate a Major fault and remove Storage Ring permit, when
Chain-B SS1 Both Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle“Magjor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.4.6 SS1 Mixup Switch

Purpose To determine the Chain-B PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-B SS1 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-B and Observe Chain-B Storage
create mixup, at Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

10.4.7 SS2 No Switch

Purpose To determine the Chain-B PLC will generate a Major fault and remove Storage Ring permit, when
Chain-B SS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-B closed Observe Chain-B Storage
switch and openiit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle“Magjor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.4.8 SS2 Both Switch

Purpose To determine the Chain-B PLC will generate aMajor fault and remove Storage Ring permit, Chain-B
SS2 Both Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

10.4.9 SS2 Mixup Switch

Purpose To determine the Chain-B PLC will generate a Major fault and remove Storage Ring permit, Chain-B
SS2 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Station A “Not Secure” state
Establish Stations B and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-B and Observe Chain-B Storage
create mixup, a Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle“Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.5 Front End Shutter Switch Chain-A Major Fault Station B

10.5.1 PS2 No Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A PS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-A closed Observe Chain-A Storage
switch and open it, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.5.2 PS2 Both Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A PS2 Both Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
10.5.3 PS2 Mixup Switch
Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A PS2 Mixup Switch occurs.
Setup - Enabledl permits
Conditions | -  Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Commerts
1 Locate PS2 Chain-A and Observe Chain-A Storage
create mixup, a Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.5.4 SS1 No Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A SS1 No Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-A closed Observe Chain-A Storage
switch and open it, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
10.5.5 SS1 Both Switch
Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A SS1 Both Switch occurs.
Setup - Enabledl permits
Conditions | -  Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.5.6 SS1 Mixup Switch

Purpose To determine the Chain-A PLC will generate aMagjor fault and remove Storage Ring permit, Chain-A
SS1 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-A and Observe Chain-A Storage
create mixup, at Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

10.5.7 SS2 No Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A SS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-A closed Observe Chain-A Storage
switch and openiit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.5.8 SS2 Both Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A SS2 Both Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
10.5.9 SS2 Mixup Switch
Purpose To determine the Chain-A PLC will generate aMagjor fault and remove Storage Ring permit, when
Chain-A SS2 Mixup Switch occurs.
Setup - Enabledl permits
Conditions | -  Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-A and Observe Chain-A Storage
create mixup, a Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.6 Front End Shutter Switch Chain-B Magjor Fault Station B

10.6.1 PS2 No Switch

Purpose To determine the Chain-B PLC will generate aMagjor fault and remove Storage Ring permit, when
Chain-B PS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-B closed Observe Chain-B Storage
switch and open it, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

10.6.2 PS2 Both Switch

Purpose To determine the Chain-B PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-B PS2 Both Switch occurs.
Setup Enable all permits
Conditions Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.6.3 PS2 Mixup Switch

Purpose To determine the Chain-B PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-B PS2 Mixup Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-B and Observe Chain-B Storage
create mixup, a Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, whenall
expected results are
observed
10.6.4 SS1 No Switch
Purpose To determine the Chain-B PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-B SS1 No Switch occurs.
Setup - Enabledl permits
Conditions | -  Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-B closed Observe Chain-B Storage
switch and openiit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.

Observe Chain-A Fault #64, at
Chain-A monitor.

2 Toggle “Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.6.5 SS1 Both Switch

Purpose To determine the Chain-B PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-B SS1 Both Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
10.6.6 SS1 Mixup Switch
Purpose To determine the Chain-B PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-B SS1 Mixup Switch occurs.
Setup - Enabledl permits
Conditions | -  Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-B and Observe Chain-B Storage
create mixup, a Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.6.7 SS2 No Switch

Purpose To determine the Chain-B PLC will generate aMagjor fault and remove Storage Ring permit, when
Chain-B SS2 No Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-B closed Observe Chain-B Storage
switch and openit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed

10.6.8 SS2 Both Switch

Purpose To determine the Chain-B PLC will generate aMagjor fault and remove Storage Ring permit, Chain-B

SS2 Both Switch occurs.
Setup - Enabledl permits
Conditions | -  Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.6.9 SS2 Mixup Switch

Purpose To determine the Chain-B PLC will generate aMagjor fault and remove Storage Ring permit, Chain-B
SS2 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Station B “Not Secure” state
Establish Stations A and C “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-B and Observe Chain-B Storage
create mixup, at Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

10.7 Front End Shutter Switch Chain-A Major Fault Station C

10.7.1 PS2 No Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A PS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-A closed Observe Chain-A Storage
switch and openiit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.7.2 PS2 Both Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A PS2 Both Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
10.7.3 PS2 Mixup Switch
Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A PS2 Mixup Switch occurs.
Setup - Enabledl permits
Conditions | -  Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-A and Observe Chain-A Storage
create mixup, a Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle“Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.7.4 SS1 No Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A SS1 No Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-A closed Observe Chain-A Storage
switch and openit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
10.7.5 SS1 Both Switch
Purpose To determine the Chain-A PLC will generate aMagjor fault and remove Storage Ring permit, when
Chain-A SS1 Both Switch occurs.
Setup - Enabledl permits
Conditions | -  Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.7.6 SS1 Mixup Switch

Purpose To determine the Chain-A PLC will generate aMagjor fault and remove Storage Ring permit, Chain-A
SS1 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-A and Observe Chain-A Storage
create mixup, a Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Major” LEDs are steady ON.

Indicate pass, when al
expected results are
observed

10.7.7 SS2 No Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A SS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-A closed Observe Chain-A Storage
switch and openiit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and

“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.7.8 SS2 Both Switch

Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A SS2 Both Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-A opened Observe Chain-A Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
10.7.9 SS2 Mixup Switch
Purpose To determine the Chain-A PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-A SS2 Mixup Switch occurs.
Setup - Enabledl permits
Conditions | -  Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-A and Observe Chain-A Storage
create mixup, a Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.8 Front End Shutter Switch Chain-B Major Fault Station C

10.8.1 PS2 No Switch

Purpose To determine the Chain-B PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-B PS2 No Switch occurs.
Setup Enable all permits
Conditions Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-B closed Observe Chain-B Storage
switch and open it, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

10.8.2 PS2 Both Switch

Purpose To determine the Chain-B PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-B PS2 Both Switch occurs.
Setup Enable all permits
Conditions Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

ANL-242 (3-83)




ARGONNE NATIONAL LABORATORY 4104013001-00003-00
% Rev. Approved | Date
]
L aboratory Smulation-Test Procedurefor the Generation-3 Per sonnel
aj Safety System Page 115 of 156

10.8.3 PS2 Mixup Switch

Purpose To determine the Chain-B PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-B PS2 Mixup Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate PS2 Chain-B and Observe Chain-B Storage
create mixup, at Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
10.8.4 SS1 No Switch
Purpose To determine the Chain-B PLC will generate a Major fault and remove Storage Ring permit, when
Chain-B SS1 No Switch occurs.
Setup - Enableall permits
Conditions | -  Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-B closed Observe Chain-B Storage
switch and openiit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.

Observe Chain-A Fault #64, at
Chain-A monitor.

2 Toggle “Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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10.8.5 SS1 Both Switch

Purpose To determine the Chain-B PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-B SS1 Both Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
10.8.6 SS1 Mixup Switch
Purpose To determine the Chain-B PLC will generate aMajor fault and remove Storage Ring permit, when
Chain-B SS1 Mixup Switch occurs.
Setup - Enabledl permits
Conditions | -  Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate SS1 Chain-B and Observe Chain-B Storage
create mixup, a Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Mgjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.8.7 SS2 No Switch

Purpose To determine the Chain-B PLC will generate aMgjor fault and remove Storage Ring permit, when
Chain-B SS2 No Switch occurs.

Setup - Enableall permits
Conditions | -  Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-B closed Observe Chain-B Storage
switch and openit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
10.8.8 SS2 Both Switch
Purpose To determine the Chain-B PLC will generate aMagjor fault and remove Storage Ring permit, when
Chain-B SS2 Both Switch occurs.
Setup - Enabledl permits
Conditions | -  Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-B opened Observe Chain-B Storage
switch and closeit, at Chain- | Ring permit OFF, at the
A & B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Magjor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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10.8.9 SS2 Mixup Switch
Purpose To determine the Chain-B PLC will generate aMagjor fault and remove Storage Ring permit, when
Chain-B SS2 Mixup Switch occurs.
Setup Enable all permits
Conditions Establish Station C “Not Secure” state
Establish Stations A and B “ Secured” state
Steps Action Expected Results Comments
1 Locate SS2 Chain-B and Observe Chain-B Storage
create mixup, at Chain-A & Ring permit OFF, at the
B control panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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11 Fault Associated with Stations and Integral Shutter Switch

11.1 Purpose

To determine PLC will generate aMajor Fault and remove Storage Ring (SR) permit, when a
critical device of stations and integral shutter switch fails. In addition, Minor fault and Serious will
generate, when stations are not Beam Active.

11.2 Initial conditions below apply to all testsin this section

PS1 Opened

PS2, SS1 and SS2 Closed

Pulled out all gation “Emergency Stop” buttons

Reset Minor, Seriousand Major faults

11.3 Station A Faults

11.3.1 Station-A Emergency Stop 1 Chain-A Major Fault

Purpose To determine while station A is Beam Active, Chain-A will remove Storage Ring permit and FES will
close when its “Emergency Stop #1” Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active’ state
Steps Action Expected Results Comments
1 Open Chain-A ESl circuit, at | Observe Chain-A Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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11.3.2 Station-A Emergency Stop 1 Chain-A Minor Fault

Purpose To determine while station A is secured, Chain-A will generate a minor fault, whenits “ Emergency Stop
#1" Chain-A circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-A ES1 circuit, a | Observe Chain-A Fault #64, at
Chain-A & B control panel. Chain-A monitor.

2 Toggle“Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.3.3 Station-A Emergency Stop 2 Chain-A Major Fault

Purpose To determine while station A is Beam Active, Chain-A will remove Storage Ring permit and FES will
close when its “Emergency Stop #2” Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-A ES2 circuit, at | Observe Chain-A Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.3.4 Station-A Emergency Stop 2 Chain-A Minor Fault

Purpose To determine while station A is secured, Chain-A will generate a minor fault, when its “Emergency Stop
#2" Chain-A circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-A ES2 circuit, at | Observe Chain-A Fault #64, at
Chain-A & B control panel. Chain-A monitor.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.3.5 Station-A Emergency Stop 1 Chain-B Major Fault

Purpose To determine while station A is Beam Active, Chain-B will remove Storage Ring permit and FES will
close when its“Emergency Stop #1” Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B ESL1 circuit, at Observe Chain-B Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle“Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.3.6 Station-A Emergency Stop 1 Chain-B Minor Fault

Purpose To determine while station A is secured, Chain-B will generate a minor fault, when its “ Emergency Stop
#1" Chain-B circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-B ESL circuit, at Observe Chain-B Fault #64, at
Chain-A & B control panel. Chain-B monitor.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.3.7 Station-A Emergency Stop 2 Chain-B Major Fault

Purpose To determine while station A is Beam Active, Chain-B will remove Storage Ring permit and FES will
close when its “ Emergency Stop #2" Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B ESL1 circuit, at Observe Chain-B Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.3.8 Station-A Emergency Stop 2 Chain-B Minor Fault

Purpose To determine while station A is secured, Chain-B will generate a minor fault, when its “ Emergency Stop
#2" Chain-B circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-B ES2 circuit, at Observe Chain-B Fault #64, at
Chain-A & B control panel. Chain-B monitor.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.3.9 Station-A Door 1 Chain-B Major Fault

Purpose To determine while station A is Beam Active, Chain-B will remove Storage Ring permit and FES will
closewhenits“Door 1" Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B door 1 circuit, Observe Chain-B Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.3.10 Station-A Door 1 Chain-B Minor Fault

Purpose To determine while station A is secured, Chain-B will generate a minor fault, when “Door 1" Chain-B
circuit isopened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-B door 1 circuit, Observe Chain-B Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.3.11 Station-A Door 2 Chain-B Major Fault
Purpose To determine while station A is Beam Active, Chain-B will remove Storage Ring permit and FES will
close whenits“Door 2’ Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B door 2 circuit, Observe Chain-B Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.3.12 Station-A Door 2 Chain-B Minor Fault

Purpose To determine while station A is secured, Chain-B will generate a minor fault, when “Door 2" Chain-B
circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-B door 2 circuit, Observe Chain-B Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.3.13 Station-A Door 3 Chain-B Major Fault
Purpose To determine while station A is Beam Active, Chain-B will remove Storage Ring permit and FES will
closewhenits“Door 3" Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B door 3 circuit, Observe Chain-B Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle“Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.3.14 Station-A Door 3 Chain-B Minor Fault

Purpose To determine while station A is secured, Chain-B will generate a minor fault, when “Door 3" Chain-B
circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-B door 3 circuit, Observe Chain-B Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.3.15 Station-A Door 1 Chain-A Major Fault
Purpose To determine while station A is Beam Active, Chain-A will remove Storage Ring permit and FES will
closewhenits“Door 1” Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-A door 1 circuit, | Observe Chain-A Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.3.16 Station-A Door 1 Chain-A Minor Fault

Purpose To determine while station A is secured, Chain-A will generate a minor fault, when “Door 1" Chain-A
circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-A door 1 circuit, | Observe Chain-A Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Magjor” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.3.17 Station-A Door 2 Chain-A Major Fault
Purpose To determine while station A is Beam Active, Chain-A will remove Storage Ring permit and FES will
closewhenits“Door 2" Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-A door 2 circuit, | Observe Chain-A Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.3.18 Station-A Door 2 Chain-A Minor Fault

Purpose To determine while station A is secured, Chain-A will generate a minor fault, when “Door 2" Chain-A
circuit is opened.
Setup - Enableall permits
Conditions | - Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-A door 2 circuit, | Observe Chain-A Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed

11.3.19 Station-A Door 3 Chain-A Major Fault

Purpose To determine while station A is Beam Active, Chain-A will remove Storage Ring permit and FES will
closewhenits“Door 3" Chain-A circuit is opened.

Setup - Enableall permits

Conditions | - Establish Stations A, B and C “Beam Active” state

Steps Action Expected Results Comments

1 Open Chain-A door 3 circuit, | Observe Chain-A Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.

Observe Chain-A Fault #64, at
Chain-A monitor.

2 Toggle “Major” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious’ and
“Mgjor’ LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.3.20 Station-A Door 3 Chain-A Minor Fault

Purpose To determine while station A is secured, Chain-A will generate a minor fault, when “Door 3" Chain-A
circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-A door 3circuit, | Observe Chain-A Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.4 Station B Faults

11.4.1 Station-B Emergency Stop 1 Chain-A Major Fault

Purpose To determinewhile station B is B Beam Active, Chain-A will remove Storage Ring permit and FES will
close when its “Emergency Stop #1” Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active’ state
Steps Action Expected Results Comments
1 Open Chain-A ES1 circuit, at | Observe Chain-A Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Magjor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.4.2 Station-B Emergency Stop 1 Chain-A Minor Fault

Purpose To determine while station B is secured, Chain-A will generate aminor fault, when its “Emergency Stop
#1" Chain-A circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-A ESl circuit,at | Observe Chain-A Fault #64, at
Chain-A & B control panel. Chain-A monitor.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.4.3 Station-B Emergency Stop 2 Chain-A Major Fault

Purpose To determine while station B is Beam Active, Chain-A will remove Storage Ring permit and FES will
close when its “Emergency Stop #2” Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-A ES2 circuit, at | Observe Chain-A Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.4.4 Station-B Emergency Stop 2 Chain-A Minor Fault

Purpose To determine while station B is secured, Chain-A will generate aminor fault, when its “Emergency Stop
#2" Chain-A circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-A ES2 circuit, at | Observe Chain-A Fault #64, at
Chain-A & B control panel. Chain-A monitor.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.4.5 Station-B Emergency Stop 3 Chain-A Major Fault

Purpose To determine while station B is Beam Active, Chain-A will remove Storage Ring permit and FES will
close when its “Emergency Stop #3” Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-A ES3circuit, at | Observe Chain-A Storage
Chain-A & B control pandl. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.4.6 Station-B Emergency Stop 3 Chain-A Minor Fault

Purpose To determine while station B is secured, Chain-A will generate aminor fault, when its “Emergency Stop
#3" Chain-A circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-A ES3 circuit, at | Observe Chain-A Fault #64, at
Chain-A & B control panel. Chain-A monitor.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.4.7 Station-B Emergency Stop 1 Chain-B Major Fault

Purpose To determine while station B is Beam Active, Chain-B will remove Storage Ring permit and FES will
close when its“Emergency Stop #1” Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B ESL1 circuit, at Observe Chain-B Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.4.8 Station-B Emergency Stop 1 Chain-B Minor Fault

Purpose To determine while station B issecured, Chain-B will generate aminor fault, when its “ Emergency Stop
#1" Chain-B circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-B ES1 circuit, at Observe Chain-B Fault #64, at
Chain-A & B control panel. Chain-B monitor.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.4.9 Station-B Emergency Stop 2 Chain-B Major Fault

Purpose To determine while station B is Beam Active, Chain-B will remove Storage Ring permit and FES will
close when its “ Emergency Stop #2” Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B ESL1 circuit, at Observe Chain-B Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.4.10 Station-B Emergency Stop 2 Chain-B Minor Fault

Purpose To determine while station B is secured, Chain-B will generate aminor fault, when its “ Emergency Stop
#2" Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-B ES2 circuit, at Observe Chain-B Fault #64, at
Chain-A & B control panel. Chain-B monitor.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.4.11 Station-B Emergency Stop 3 Chain-B Major Fault
Purpose To determine while station B is Beam Active, Chain-B will remove Storage Ring permit and FES will
close when its “ Emergency Stop #3” Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B ES3 circuit, at Observe Chain-B Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDsare steady ON.

Indicate pass, when all
expected results are
observed
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11.4.12 Station-B Emergency Stop 3 Chain-B Minor Fault

Purpose To determine while station B is secured, Chain-B will generate aminor fault, when its “ Emergency Stop
#3" Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-B ES3 circuit, at Observe Chain-B Fault #64, at
Chain-A & B control panel. Chain-B monitor.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.4.13 Station-B Door 1 Chain-B Major Fault
Purpose To determine while station B is Beam Active, Chain-B will remove Storage Ring permit and FES will
closewhenits“Door 1" Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B door 1 circuit, Observe Chain-B Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.4.14 Station-B Door 1 Chain-B Minor Fault

Purpose To determine while station B is secured, Chain-B will generate aminor fault, when “Door 1" Chain-B
circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-B door 1 circuit, Observe Chain-B Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.4.15 Station-B Door 2 Chain-B Major Fault
Purpose To determine while station B is Beam Active, Chain-B will remove Storage Ring permit and FES will
closewhenits“Door 2" Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B door 2 circuit, Observe Chain-B Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.4.16 Station-B Door 2 Chain-B Minor Fault

Purpose To determine while station B is secured, Chain-B will generate aminor fault, when “Door 2" Chain-B
circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-B door 2 circuit, Observe Chain-B Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.4.17 Station-B Door 1 Chain-A Major Fault
Purpose To determine while station B is Beam Active, Chain-A will remove Storage Ring permit and FES will
closewhenits“Door 1” Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-A door 1 circuit, | Observe Chain-A Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.4.18 Station-B Door 1 Chain-A Minor Fault

Purpose To determine while station B is secured, Chain-A will generate aminor fault, when “Door 1" Chain-A
circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-A door 1 circuit, | Observe Chain-A Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Magjor” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.4.19 Station-B Door 2 Chain-A Major Fault
Purpose To determine while station B is Beam Active, Chain-A will remove Storage Ring permit and FES will
close when its“Door 2" Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-A door 2 circuit, | Observe Chain-A Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.4.20 Station-B Door 2 Chain-A Minor Fault

Purpose To determine while station B is secured, Chain-A will generate aminor fault, when “Door 2" Chain-A
circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-A door 2 circuit, | Observe Chain-A Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.5 Station C Faults

11.5.1 Station-C Emergency Stop 1 Chain-A Major Fault

Purpose To determine while station C is B Beam Active, Chain-A will remove Storage Ring permit and FES will
close when its “Emergency Stop #1” Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active’ state
Steps Action Expected Results Comments
1 Open Chain-A ES1 circuit, at | Observe Chain-A Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Magjor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Magjor” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.5.2 Station-C Emergency Stop 1 Chain-A Minor Fault

Purpose To determine while station C is secured, Chain-A will generate aminor fault, when its “ Emergency Stop
#1" Chain-A circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-A ES1 circuit, at | Observe Chain-A Fault #64, at
Chain-A & B control panel. Chain-A monitor.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.5.3 Station-C Emergency Stop 2 Chain-A Major Fault

Purpose To determine while station C is Beam Active, Chain-A will remove Storage Ring permit and FES will
close when its “Emergency Stop #2” Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-A ES2 circuit, at | Observe Chain-A Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.5.4 Station-C Emergency Stop 2 Chain-A Minor Fault

Purpose To determine while station C is secured, Chain-A will generate aminor fault, when its “Emergency Stop
#2" Chain-A circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-A ES2 circuit, at | Observe Chain-A Fault #64, at
Chain-A & B control panel. Chain-A monitor.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.5.5 Station-C Emergency Stop 3 Chain-A Major Fault

Purpose To determine while station C is Beam Active, Chain-A will remove Storage Ring permit and FES will
close when its “Emergency Stop #3” Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-A ES3circuit, at | Observe Chain-A Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

ANL-242 (3-83)




ARGONNE NATIONAL LABORATORY 4104013001-00003-00
Rev. Approved | Date
L aboratory Smulation-Test Procedurefor the Generation-3 Per sonnel
Safety System Page 142 of 156

11.5.6 Station-C Emergency Stop 3 Chain-A Minor Fault

Purpose To determine while station C is secured, Chain-A will generate aminor fault, when its “Emergency Stop
#3" Chain-A circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-A ES3 circuit, at | Observe Chain-A Fault #64, at
Chain-A & B control panel. Chain-A monitor.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.5.7 Station-C Emergency Stop 1 Chain-B Major Fault

Purpose To determine while station C is Beam Active, Chain-B will remove Storage Ring permit and FES will
close when its“Emergency Stop #1” Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B ESL1 circuit, at Observe Chain-B Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.5.8 Station-C Emergency Stop 1 Chain-B Minor Fault

Purpose To determine while station C is secured, Chain-B will generate aminor fault, when its “Emergency Stop
#1" Chain-B circuit is opened.

Setup Enable all permits

Conditions Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Open Chain-B ESL circuit, at Observe Chain-B Fault #64, at
Chain-A & B control panel. Chain-B monitor.

2 Toggle “Minor” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed

11.5.9 Station-C Emergency Stop 2 Chain-B Major Fault

Purpose To determine while station C is Beam Active, Chain-B will remove Storage Ring permit and FES will
close when its “ Emergency Stop #2” Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B ESL1 circuit, at Observe Chain-B Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.5.10 Station-C Emergency Stop 2 Chain-B Minor Fault

Purpose To determine while station C is secured, Chain-B will generate aminor fault, when its “ Emergency Stop
#2" Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-B ES2 circuit, at Observe Chain-B Fault #64, at
Chain-A & B control panel. Chain-B monitor.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.5.11 Station-C Emergency Stop 3 Chain-B Major Fault
Purpose To determine while station C is Beam Active, Chain-B will remove Storage Ring permit and FES will
close when its “ Emergency Stop #3” Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B ES3 circuit, at Observe Chain-B Storage
Chain-A & B control panel. Ring permit OFF, at the
Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.5.12 Station-C Emergency Stop 3 Chain-B Minor Fault

Purpose To determine while station C is secured, Chain-B will generate aminor fault, when its “ Emergency Stop
#3" Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-B ES3 circuit, at Observe Chain-B Fault #64, at
Chain-A & B control panel. Chain-B monitor.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “Serious’ and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.5.13 Station-C Door 1 Chain-B Major Fault
Purpose To determine while station C is Beam Active, Chain-B will remove Storage Ring permit and FES will
closewhenits“Door 1" Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B door 1 circuit, Observe Chain-B Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious”’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.5.14 Station-C Door 1 Chain-B Minor Fault

Purpose To determine while station C is secured, Chain-B will generate aminor fault, when “Door 1" Chain-B
circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-B door 1 circuit, Observe Chain-B Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.5.15 Station-C Door 2 Chain-B Major Fault
Purpose To determine while station C is Beam Active, Chain-B will remove Storage Ring permit and FES will
closewhenits“Door 2" Chain-B circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-B door 2 circuit, Observe Chain-B Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-B Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.5.16 Station-C Door 2 Chain-B Minor Fault

Purpose To determine while station C is secured, Chain-B will generate aminor fault, when “Door 2" Chain-B
circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-B door 2 circuit, Observe Chain-B Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.5.17 Station-C Door 1 Chain-A Major Fault
Purpose To determine while station C is Beam Active, Chain-A will remove Storage Ring permit and FES will
closewhenits“Door 1” Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-A door 1 circuit, | Observe Chain-A Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.5.18 Station-C Door 1 Chain-A Minor Fault

Purpose To determine while station C is secured, Chain-A will generate aminor fault, when “Door 1" Chain-A
circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-A door 1circuit, | Observe Chain-A Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious” and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
11.5.19 Station-C Door 2 Chain-A Major Fault
Purpose To determine while station C is Beam Active, Chain-A will remove Storage Ring permit and FES will
closewhenits“Door 2" Chain-A circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “Beam Active” state
Steps Action Expected Results Comments
1 Open Chain-A door 2 circuit, | Observe Chain-A Storage
at Chain-A & B control Ring permit OFF, at the
panel. Chain-A & B control panel.
Observe Chain-A Fault #64, at
Chain-A monitor.
2 Toggle “Major” key on Observe on Station A “User”

Station A “User” panel.

panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.

Indicate pass, when all
expected results are
observed
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11.5.20 Station-C Door 2 Chain-A Minor Fault
Purpose To determine while station C is secured, Chain-A will generate aminor fault, when “Door 2" Chain-A
circuit is opened.
Setup Enable all permits
Conditions Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Open Chain-A door 2 circuit, | Observe Chain-A Fault #64, at
at Chain-A & B control Chain-B monitor.
panel.
2 Toggle “Minor” key on Observe on Station A “User”
Station A “User” panel. panel, “Minor”, “ Serious’ and
“Major” LEDs are steady ON.
Indicate pass, when all
expected results are
observed
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12 Transfer From Test Mode to Operating Mode
12.1 Purpose
To determine all critical devicesarein operating mode. After transferring from test mode to

operating mode, an end-to-end test shall verify all critical components are operating in its normal
functions.

12.2 Initial conditions below apply to all testsin this section
Transfer to operating mode
12.3 Station Operating Mode

12.3.1 Search and Secure All Stations

Purpose To determine anormal search and secure could be perform for each Station, after transferring from test
mode to operating mode.
Setup - Enableal permits
Conditions | -  Establish Stations A, B and C Search Box 1 lamp flashing
Steps Action Expected Results Comments
1 Search and secure Station-A. | Observe anormal search and
secure procedure is performed
for Station-A.
2 Search and secure Station-C. | Observe anormal search and
secure procedure is performed
for Station-C.
3 Search and secure Station-C. | Observe a normal search and
secure procedure is performed
for Station-C.
Indicate pass, when all
expected results are
observed
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Safety System

12.3.2 Station A Emergency Stop Test

Purpose To determine anormal performing function of Station A Emergency Stop buttons, after transferring
from test mode to operating mode.
Setup Enable all permits
Conditions Establish personnel in station A enclosure
Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Depress ESL, in Station-A Observe Minor fault, at
enclosure. Chain-A & B monitor.
2 Reset ES1 and Minor Fault. Observe Chain-A & B faults
cleared, at Chain-A & B
monitor.
3 Depress ES2, in Station-A Observe Minor fault, at
enclosure. Chain-A & B monitor.
4 Reset ES2 and Minor Fault. Observe Chain-A & B faults

cleared, at Chain-A & B
monitor.

Indicate pass, when all
expected results are
observed

12.3.3 Station B Emergency Stop Test

Purpose To determine anormal performing function of Station B Emergency Stop buttons, after transferring from
test mode to operating mode.
Setup Enable all permits
Conditions Establish personnel in station B enclosure
Establish Stations A, B and C “ Secured” state
Steps Action Expected Results Comments
1 Depress ES1, in Station-B Observe Minor fault, at
enclosure. Chain-A & B monitor.
2 Reset ES1 and Minor Fault. Observe Chain-A & B faults
cleared, at Chain-A & B
monitor.
3 Depress ES2, in Station-B Observe Minor fault, at
enclosure. Chain-A & B monitor.
4 Reset ES2 and Minor Fault. Observe Chain-A & B faults
cleared, at Chain-A & B
monitor.
5 Depress ES3, in Station-B Observe Minor fault, at
enclosure. Chain-A & B monitor.
6 Reset ES3 and Minor Fault. Observe Chain-A & B faults

cleared, at Chain-A & B
monitor.

Indicate pass, when all
expected results are
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12.3.4 Station C Emergency Stop Test

Purpose To determine anormal performing function of Station C Emergency Stop buttons, after transferring from

test mode to operating mode.

Setup Enable all permits

Conditions Establish personnel in station C enclosure

Establish Stations A, B and C “ Secured” state

Steps Action Expected Results Comments

1 Depress ESL, in Station-C Observe Minor fault, at

enclosure. Chain-A & B monitor.

2 Reset ES1 and Minor Fault. Observe Chain-A & B faults
cleared, at Chain-A & B
monitor.

3 DepressES2, in Station-C Observe Minor fault, at

enclosure. Chain-A & B monitor.

4 Reset ES2 and Minor Fault. Observe Chain-A & B faults
cleared, at Chain-A & B
monitor.

5 DepressES3, in Station-C Observe Minor fault, at

enclosure. Chain-A & B monitor.

6 Reset ES3 and Minor Fault. Observe Chain-A & B faults
cleared, at Chain-A & B
monitor.

Indicate pass, when all
expected results are
observed
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12.4 PSSand ACISTests

12.4.1 Chain-B Storage Ring Permit to ACISTrip

Chain-B control panel.

Ring permit ON, at ACIS
control panel.

Purpose To determine Chain-B Storage Ring permit will trip ACIS, when amajor fault occurs.
Setup Establish Stations A “Not Secure” state
Conditions
Steps Action Expected Results Comments
1 Create Chain-B Mgjor fault, Observe ACIS Chain-B trip,
at Chain-B control panel. at ACIS control panel.
2 Reset Chain-B Mgjor fault, at | Observe Chain-B Storage

Indicate pass, when all
expected results are
observed

12.4.2 Chain-A Storage Ring Permit to ACIS Trip

Chain-A control panel.

Ring permit ON, at ACIS
control panel.

Purpose To determine Chain-A Storage Ring permit will trip ACIS, when amajor fault occurs.
Setup Establish Stations A “Not Secure” state
Conditions
Steps Action Expected Results Comments
1 Create Chain-A Mgjor fault, Observe ACIS Chain-A trip,
a Chain-A control panel. at ACIS control panel.
2 Reset Chain-A Mgjor fault, at | Observe Chain-A Storage

Indicate pass, when all
expected results are
observed

The ACIS (MCR Controller) System Representative observed that the
proper bits turned off at the ACIS I/O Module for the Chain A and Chain B

trip tests.

ACIS System

Representative

Date
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12.4.3 Global On Line

Purpose To determine the PSS system could be Global On Line, after a system validation.
Setup Establish Stations A “Not Secure” state
Conditions Remove LOTO at the Front End Shutter pressure valve
Insure the system has no faults
Steps Action Expected Results Comments
1 If faults will not clear,
contact the System Manager
for further instructions.
2 Turn system Global OnLine, | Observe system is Globally
from MCR controller OnLinefor Chain-A & B, at
personnel. Chain-A & B control panel.
Indicate pass, when all
expected results are
observed
12.4.4 Final Check Out
Purpose To put system back to operating state, insure door and system enclosures are closed and locked.
Setup Establish Stations A “Not Secure” state
Conditions Insure the system has no faults
Steps Action Expected Results Comments
1 To befilled in??7??
2

Indicate pass, when all
expected results are

observed
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13 NOTESAND EXCEPTIONS
If these changes have been made to the master document, the author of the changes signs and dates
below.
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